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FLUCTUATION 


By C. C. ANDERSON l - 
Department of Education, University of Cambridge 


SOME SIMPLE METHODS OF TESTING-FOR FUNCTION 1 P 


L The concept of Junction. fluctuation (pp. 1-3). Il. Early methods of measuring function fluctuation 
(pp. 3-6). III. Thouless’s correlation of differences (pp. 6-8). IV. Finney’s analysis of variance model 
(pp. 8-9). V. Experimental study (pp. 9-10). VI. Conclusion (p. 11). References (pp. 11-12). 
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I. THE CONCEPT OF FUNCTION FLUCTUATION 


. Thouless (1936) made three important contributions to the study of function fluctuation: 

first, he coined the term ‘function fluctuation’ itself; secondly, he was the first psycho- 
logist clearly to articulate its meaning in relation to test error; and thirdly, he devised 
methods by which the extent of its activity could be measured. He saw that lack of 
perfect self-consistency between parallel tests of the same mental function was deter- 
mined partly by test error—the fact that the groups of items making up the two tests 
are not exactly measuring the same thing because of inevitable bias in the selection from 
the item population—and partly by a real variability in the function being measured, 
a tendency for which he proposed to reserve the term ‘function fluctuation’. 


We may define the reliability of any measuring instrument as its degree of success in giving the same 
be tested by seeing how far the measuring instrument 


reading when applied to equal quantities. It may s f r 
Blves identical readings when applied twice to the same unvarying object. . . Absence of self-consistency 
In test results can, however, only be taken as an indication of unreliability as above defined if repetition 
Of the test with the same individuals is really à measurement of the same unvarying mental function. 

"his is not necessarily the case. Let us suppose that the ability, or whatever else we are attempting to 
Measure, is in the same individual quantitatively different at different times. The fact that our test gives 
different results at different times is then no evidence that it is unreliable (that it gives different readings 
When used to measure quantities which are actually equal). Different test results would now follow even 
from the use of a perfectly reliable test, because the quantities measured are really different at different 


times of testing. (Thouless, 1936, pp- 325-6.) i , n 
The concept is not synonymous with crude variability in performance described in such 


Statistics as Hull’s (1927) variance of observed scores, or Hertzman’s (1938) sum of all 
Possible differences between scores or ranks. This would appear an elementary point, but 
Tecently Gulliksen (1950, p. 197) has confused the two because of an ambiguity in 
terminology. ‘Methods of determining the instability of a trait as distinct from the 
instability of a test have been suggested by. - . Thouless (1936, 1939), Preston (1940), and 
Jackson & Ferguson (1941)’. However, the other authors cited are dealing with crude 


Variability. Jackson & Ferguson are concerned entirely with obtaining a measure of test 
f variance instead of by the logically and statistically 


reliability in terms of analysis o MES 1 
inferior method of correlations, and their gamma statistic is based on a comparison 
between the size of the errors of measurement and the size of the differences between the 
Individuals tested. Preston attacks the situation in which subjects have taken a number 
f the same mental function, on different testing 


Of tHe gen allel tests o 
me tests, or paralle á m d 3 à 
Occasions. To aate is labour of calculating for each individual the variance of his 


test scores, which might be taken as an index of what Preston calls ‘trait variability’, 
Teston (1940 p. 21 "i derives, in his own terms: *an expression for the average variance 


of the distribution of individual scores from test to test, and an expression for the 
1 Gen. Psych. 46, 1 
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variance of these variances in terms of the number of tests and the intercorrelations 
between them’. Gulliksen's confusion comes in part from Preston's belief that he is 
measuring trait variability, a term borrowed from Paulsen (1931) who uses it to mean 
function fluctuation, whereas Preston is in fact measuring crude variability. The two 
concepts are, of course, related, but are not identical. 

Another semantic point, illustrating a possible ambiguity in Thouless's concept, has 
been raised by Finney (1953), who states that he prefers the term ‘performance fluctua- 
tion’, on grounds which he does not clearly specify. Of course it is obvi-us that what is 
hypothesized abstractly as mental functions can only be measured in terms of mental 
products. E. L. Thorndike (1924, p. 228) indicated this many years ago: ‘All scientific 
measures of intelligence are measures of some product produced by the person or animal 
in question, or the way in which some product is produced.’ In this sense function 
fluctuation is a performance fluctuation since we cannot measure mental functions 
directly. However, the use of a term like product or performance fluctuation encourages 
its possible confusion with crude variability, a confusion which Thouless very properly 
avoided by his use of the convenient ‘fiction’ or ‘function’ fluctuation. 

It may be that Finney wishes to claim the concreteness of pseudo-behaviourism for 
his phrase, but this will only be at the expense of meaning. The justification for such 
*mentalistic' concepts as ‘function’ is that they account most reasonably for observed 
facts (e.g. that the within-day reliability coefficients are markedly, or at least consistently, 
greater than the between-day coefficients), and they are hypotheses in Ayer's (1936) sense, 
and 'testable explanatory-cum-predictive assertions’ in Ryle's phrase (1949, p. 25). Ryle 
defends mental concepts as explanations of behaviour characteristics. He suggests that 

when we describe people as exercising qualities of mind, we are not referring to occult 

episodes of which their overt acts and utterances are effects; we are referring to those 
overt acts and utterances themselves’ (ibid. p. 25). Again: ‘When a person is described 
by one or other of the intelligence-epithets such as “shrewd” or “silly”, “prudent” or 
; i eae the description imputes to him not the knowledge, or ignorance, of this oF 
Ee but the ability, or inability, to do certain sorts of things’ (ibid. p. 27). And eit 
dfe “sh wat PIS this book that when we characterize people by menta 
Lr Es ae sa = Plano inferences to any ghostly processes occurring i 
Saskia 88 which we are debarred from visiting; we are describing the way 
se people conduct parts of their predominantly public behaviour? (ibid. p. 51): 


Burt (1 ; h 5 s . ; š 
TTA AA P- 164) defends his phrase ‘the inheritance of intelligence’ in much the 


1 i r s 
his system. He (1932, p. 144) finds it necessary to introduce mental concepts into 


conceives mental proces: i i 
wd die ce variables intervening between stimuli, initiating physiologicel 
past training of the organism, on the one hand, and final resulting 


1 Th is i 
© author is indebted to Dr Thouless for this reference. 
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nor on the other. These intervening variables...are to be discovered, in the last analysis, by 
i aviour experiments. They have to be inferred ‘back’ from behaviour. They are precipitated out from 

e empirical correlations which can be observed between specific stimuli and initiating physiological 
States, on the one hand, and specific resultant acts, on the other. They are to behaviour as electrons, 
Waves, or whatever it may be, are to the happenings in inorganic matter. There is nothing private or 
mentalistic’ about them. They are pragmatically conceived, objective variables, the concepts of which 
can be altered and changed as proves most useful. x 


Finney also wishes to distinguish ‘function fluctuation’ from ‘incentive fluctuation’, 
and this yields some clue to his quarrel with Thouless’s terminology. For Thouless the , 
Concept ‘function fluctuation’ is a description of a kind of beha?iour and does not imply 
any psychological theory of the nature of mental functions or of their neurological cor- 
Telates—it is what Cattell (1946) might term a descriptive ‘surface’ trait. The weather, 
State of health, strength of moods, incentives, boredom, each “might be a source’ of 
fluctuation in different individuals on the same testing or the same individual on different 
testing occasions, either by serving to concentrate or deflect attention, or by surcharging 
9r reducing the amount of mental energy available, or by any other means which need 
mou necessarily be amenable to such metaphorical description. The term ‘function 
fluctuation’ implies neither its own determinants nor the mechanism by which these 
Causal factors work. Finney, however, appears to imagine that the term implies that the 
Cause of fluctuation lies within the function itself, which naturally fluctuates and would 
do so without, and over and above, the impact of any external or subjective stimulus. 

f function fluctuation were used in Finney’s restricted sense, then it would be possible 
io distinguish between function fluctuation and incentive fluctuation, and indeed between 
unction fluctuation and many other kinds, such as temperature fluctuations, mood 
Uctuation, health fluctuation, and so on. However, the term, as used more reasonably by 
houless, stands for a fact which could have any of the above causes. 


II. EARLY METHODS OF MEASURING FUNCTION FLUCTUATION 


The early methods of measuring function fluctuation stem clearly from " line of research 
Which was concerned, quite mistakenly, with ‘validating empirically the Spearman- 

Town ‘prophecy’ formula for predicting the increase in reliability to be expected from 
® given increase in the length of a test. It was rapidly discovered that the split-half 
Coefficient, corrected for double length by the Spearman-Brown formula, yielded coeffi- 
Cents markedly, or at least consistently, higher than reliability estimates derived by 
correlating alterate forms of a test given on different testing occasions, and it was widely 


Slisvei izin b), Lanier (1927), Jordan (1935) and many studies occurring 

yeas ger (19236), Lani , EH 

Passim i - mal Psychology—that this discrepancy was caused by the 
in the Journal of Hducationat ^ sy ing occasions, in reducing the alternate 


effect of 1 i ctive between testi 
function fluctuation, a orrected split-half. While this may not 


orms e i í ing unscathed the c 
oefficients, while leaving ious factors, notably that of the timing 


€ à completely valid explanation—there are spur! : 
of the m T em m which increase the size of the split-half and would do so even 


functions did not fluctuate between tests—it did encourage psychometrists to believe 
at the discrepancy between perfect correlation and the alternate forms correlation 


could b : f the activity of function fluctuation and test error, 
€ considered as a measure 0 d the split-half or corrected split-half might be 


whi : ; 
hile the difference between unity an 12 
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taken as a measure of the strength of test error alone. Accordingly, a comparison of the 
two coefficients might yield some measure of the influence of function fluctuation. 
This is the position taken up by Paulsen (1931, p. 218): 

Present statistical theory does not anticipate any difference in the reliability coefficients calculated from 
measurements made all at one time or distributed over a period of time. However empirical results have 
shown that test-retest and the odd-even coefficients do differ markedly in size. The discrepancy indicates 
that the trait or function being measured is relatively ‘variable’. . .changes in the performance of the 
individuals tested are responsible for the discrepancy between reliability coefficients.based on adjacent 
trials (odd-even) and those separated by a time-interval of a week or a month (test-retest) 


Paulsen formed the ide of correcting the test-retest coefficient for the attenuation due 
to test error, using the split-half reliabilities in the denominator of the attenuation 
formula, so that any discrepancy between the revised estimate and unity would measure 
the extent of the influénce of function fluctuation. The revised estimate itself was to be 
termed a coefficient of trait variability (c.r.v.). 

Quite apart from the criticism offered by Thouless that it would be more logical to use 
the difference between unity and the revised estimate as a c.T.v., it is doubtful whether 
the test-retest coefficient is to be preferred to the alternate forms estimate as a measure 
of between-occasions reliability, and the use of the split-half estimates as measures of test 
error appears inadvisable. 

The idea of measuring the strength of function fluctuation by comparing betweer-day 
and. within-day estimates of test reliability was carried a stage further by Dunlap (1933), 
who proposed to use Spearman’s tetrad type of factorial analysis to determine whether 
“quotidian variability’, a term borrowed from W oodrow (1932) and identical with 
Paulsen’s use of trait variability and Thouless’s of function fluctuation, is active in the 
function being measured. ‘ When the tetrads from the four halves of two forms, each form 
given at a different time, equal zero, the evidence is that individual variability is negligible 
and that the Spearman-Brown formula will give exactly the same value as the correlation 
between two forms’ (Dunlap, 1933, p. 448). Thouless has noted that the tetrad method is 
formally equivalent to his own, but he would prefer the safer course of using the within- 


day alternate forms correlation instead of Dunlap’s split-halves as an estimate of test 
reliability affected by test error only. 


Pursuing Dunlap’s ideas, Fer 


à : guson (1941a) used Holzinger's bi-factor method of 
analysis to factorize the reliabilit 


WE adita d y coefficients obtained from w.n.r. 21, 23 and 26, which 
intervals of 1 i k ps sample of 212 children of 11+ in West Yorkshire schools at 
Vs aimes reek. The three tests were similar in content and regarded as parallel. 

as split into two (odd and even halves) and each half was correlated with every 


ther. i x : 
other. The matrix of intercorrelations then consisted of three correlations between halves 


of tests gi 
hn rae on the same day, and twelve correlations between halves of tests given oP 
rent days. From the analysis of the matrix 


| 
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Split-halves, completely precludes the possibility of a decision between the two explana- 
tions which were appreciated by the author before the analysis had begun, and which 
had been evidently established and discussed in the research literature. Had Ferguson 
used parallel tests within any particular day as an estimate of test error instead of the 
Split-half, and had the same results been obtained, then it might have been safely con- 
cluded that function fluctuation was active in the function under measurement. 

The factorial method, originally suggested by Dunlap, seems not to have been used 
extensively in t8sting for function fluctuation. Yet its value to this end, especially when a 
large number of repetitions are available, is obvious. Consider the well-known decrease in 
the reliability coefficient with increase in time-interval between%testing. R. L. Thorndike 
(1933), in his summary of the effect of the interval between test and retest on the 
Constancy of the Stanford-Binet 1.Q., demonstrated, in Ferguson's (1941 b, p. 125) phrase, 
‘that the correlation between Binet test and retest varies as some inverse function of the 
time-interval separating the successive testings’. Heim & Wallace (1949) administered 
Heim’s A a, 4 eight times to nine subjects and intercorrelated each day’s scores with every 
other. The resulting matrix showed that the correlations calculated between scores on 
adjacent days are consistently higher than those calculated between scores on days 
farther apart. Thus the columns of correlations representing the middle testing occasions 
Will show a smaller variance than those representing the earlier and later occasions, and 
the highest correlations always lie close to the diagonal cells of the matrix. Babington 

mith (1950, p. 28) factorized this matrix, obtaining a large general factor and, inevitably, 
a small bipolar contrasting the first with the last four occasions. His conclusion runs: 
The first factor is heaviest on the middle tests, not, I suggest, because there is a factor 
of intelligence which is most strongly represented there, but because the situation of 


taking a test has undergone progressive change, and the middle tests are not so different 
from any other test as a test at one end is from a test at the other end. The loadings on 
the Second, bipolar, factor are associated with the order in which the tests are given and 

e progressive changes. However, if we see the matrix as contrasting within- and 


etween-adjacent days’ correlations, then Babington Smith’s ‘progressive change in the 
à y ly active influence of function fluctuation or 


test Sitsats à 
z u i s the progressive 4 Bm : 
m lanea eene and the explanation of the term 'different' in 


Perhaps a time-trend with fluctuations, vel d 
he phrase, ‘the middle tests are not so different from any other tests’, is that functional 


Variability has not had time to act so extensively in the middle SES He suggests (ibid. 
P. 79) that “the illustration [Heim's data] suits me because it is one of the few cases 
now where we have material which will bring out the effects of serial links on the 
wee be not a criticism of factor-analysis but an 


facto t 
Ts T ta appears to ; 5 f 
` structure’, Rather the data app the matrix contains evidence of function 


4 Stratior i i Thefact that 
n of one of its possible uses. x co s l 
Uctuation which aiani yi records is a ground for faith in the value of the factorial 


Method, " ; i i 

A caveat should be entered here against the validity of any: Coa € of the second 
ànd third factors, which are probably insignificant aa a. took the tests. 

abington Smith ‘does not appear to have tested iba P dub Bam vs Cras matrix, 
“nd does not explain why he stopped factorizing when he c1 + eer 5 two factors 
Prove to be insignificant, much of the point of each interpreta n s ns sh owever, this 
Would not affect the present writer's case since the deren T e re ^ i ity coefficient 
With inereased time-interval between testing is a well-established psyc ometric fact, and 
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tests with larger numbers of subjects would doubtless show the same pattern of inter- 
correlations as that presented by Heim. 

Of course it may be agreed that the test-retest correlation is not a reliability coefficient 
in that there is the possibility of direct memory transference which encourages a cor- 
relation of test error. Kelley (1924, p. 202) says of the test-retest: ‘We may call such 
a situation one in which there is a correlation between errors, meaning that whatever 
elements of uncertainty or chance operated in the solution of the first question, this would 
tend to operate in the same manner in the solution of the second.’ However, against this 
can be placed the fact that any correlation of test error affects all the coefficients and may 
not, therefore, be used^as an explanation of differences between them. Functional 
variability or rather functional trend is the most reasonable explanation of the pattern 
of Heim and Wallace’s correlations, although the design of their experiment is such that 
no definite proof is afforded. In any case it seems clear that factorial analysis could be 
a useful method of testing for evidence of function fluctuation if parallel forms of a test 
were administered on each testing occasion so that a reasonable estimate of the extent of 
test error could be made. 

Woodrow (1932), in trying to test for the existence of what he called ‘quotidian 
variability’, substituted for the correlation, with its logic of similarity, the standard 
deviation with its logic of differences, and suggested, without apparently being aware of 
the then-novel method of analysis of variance, that a comparison of the extent of vari- 
ability between testing occasions to the average variability within testing occasions might 
yield a good index of “quotidian variability’ for a subject repeating the test. Thouless has 


demonstrated how Woodrow’s clumsier statistic can be replaced by the more elegant 
analysis of variance. 


III. THOULESS’S CORRELATION OF DIFFERENCES 


Thouless derived his correlational method of testing for evidence of function fluctuation 


and measuring its amount from early British psychometric research, specifically Spearman’s 
(1904.4, b, 1910) 


X attempt to deal with the problem of errors of measurement in psycho 
logical data, errors which attenuate the hypothetical ‘true’ correlation between true 
error-free scores on the correlated variables, Spearman (1904a, p. 88) divides the error? 
into two groups: ‘accidental’ or ‘compensating’ and ‘systematic’, ‘constant’, or ‘no? 
compensating’; and proposes to correct for the attenuation, induced by the former, by 


a formula which necessitates the administration of two independent tests of the same 


mental function together on at least two different testing occasions, ‘on the idea that the 


sts, i. i : ee b 
» LO. 4,45) (B,-B,) Will not differ significantly from zero 
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If, however, function fluctuation is active, then the scoreg of the subjects in the retesting 
will deviate positively or negatively, the extent and the direction of the deviations being 
common to A, and B. This implies that the within-day reliabilities, 74,5, and 74,5,; 
have a common factor of ‘temporal contiguity’ (Thouless’s term) which tends to increase 
y the alternate forms 74,5, and rg, 4, show a 
decreased relationship. The amount T(4, 44 (5,-B3* which may be termed the ‘criterion’ 
of whether function fluctuation is present, suffers from the fact that it is not independent 
of the size of T $5, and so is not suitable for indicating the amount of fluctuation present. 
Accordingly, Thouless derives an index of that amount by dividing the criterion by the 
Average of the within-day reliabilities ə 

Toca (BiB) 

Yan + TAB) " ^ 
uation’ (Thouless, 1936, 


their separate correlations, while relativel 


This is termed the ‘double test-retest index of function fluct 


P. 333), and will be designated J. 


_ The method was earlier used by Brown (1910) in his attempt to disprove the assump- 


tion of no error-correlation which Yule had demonstrated to be the basis of Spearman’s 
original and most famous correction for attenuation. Brown & Thomson (1940, p. 158) 
argue, however, that any significant correlation of differences is best taken as evidence 
not of error correlation but of ‘functional variability’, and Holzinger (19232), using the 


Same method, concurred with this view. 
The present writer has been able to tra 
Proposals, Vernon (1937) stressed their imp 
9f the method but is mistaken in his assertion that a te 
normal standard error to the correlation, is applicable to the index. J ackson & Ferguson 
(1941) suggest that there is no evidence for function fluctuation with cognitive abilities 
Without specifying any research. Connor (1952) uses the Spearman tetrad type of analysis. 
emmers & Whisler (1938) note TThouless's formulation, and attempt to improve on it. 
They take tests U and V as measures of the same function, each being further subdivided 
Into items, U,, ..., Uy and Vases Vins and these items so arranged that there is no 
Constant time-difference beteeen the items of the different series—U, V; Us Vs or 
UU, y. V,. They assert that the "true" relation between U and V is given by the 
correction for attenuation’ (Remmers & Whisler, 1938, p- 20); Tf all ed items are now 
ormed into one test and all the U items into another, then ryp correc T for attenuation 
May be computed, and the discrepancy between the two corrected vs ations or between 
eir Squares ma be taken as @ criterion of whether function fluctuation is present; 
Quite apart from the fact that this method offers no, EN "ops s, the 
oor of the formula for correction for attenuation 1n this context is doubtful (Thouless 
39). 


ce few researches making use of Thouless's 
ortance. Ferguson (1941 b) gives an account 
st of significance, presumably the 


t appears to have gone without discussion. Thouless 
y as its maximum value. Speaking of the index, he 
lue is zero if there is no day-to-day variation of the 


alue of measured by the tw’ i tuation produces a positi 
: inction d by the two tests. Function fluc l p 
Ew : e hi h would be unity if function fluctuation were the sole c e 

the index whic Lo 


F ts (i.e. if there were no test 
ti: i n repetition of the tes 
ence of complete correlation ae ame cc Pie anhe a ee 
re i 


“nreliability),’ However, the 


i One point about Thouless's accoun 
UR 88ests that the index will have unit, 
Tites (Thouless, 1939, p. 333): “Its va 


8 Some simple methods of testing for function fluctuation 


value of the index should be unity, although in practice it will probably be less than unity 
with tests of high reliability, and the present writer has found that tests showing r45 < 0:3 
sometimes yield indices greater than unity. 


IV. FINNEY'S ANALYSIS OF VARIANCE MODEL 
The use of analysis of variance in testing for function fluctuation in the repeated per- 
formances of an individual was first suggested by Thouless. Finney (1953) has recently 
suggested a model for use with groups of subjects. Making the usual assumptions, and 
provided each test on each occasion is independently standardized to the same mean and 
standard deviation, with q subjects being given the same set of p tests on each of 7 
occasions, for all functions the analysis will be as shown in Table 1. The test for evidence 


Table 1. Analysis of variance model 


Observed 
Variations D.F. mean square 
Subjects (S) q-1 S 
Tests (T') 0 — 
Occasions (0) 0 — 
ST (p-1)(q-1) A 
SO (q - 1) -1) B 
TO 0 — 
STO (p - 1)(q - 1)(r - 1) Cc 
Total pr(q-1) 


of function fluctuation is the variance ratio F = B/C, but, like Thouless’s criterion with 
which it is directly correlated, it varies with the size of ry. Finney cites three indices; 
two of which have value for the present research. His second index (J) is the ratio O 
the fluctuation variance to the error variance, estimated by (B/C — 1)/p. This will havelittle 
relation to Thouless’s (/,) because it is perfectly correlated with the variance-ratio, but 


it has the merit of serving as a check on Z}. It may be shown! that Thouless’s criterion $ 
approximately equal to 


B-C = (6-1) 

2 ML AN oy M 
B-C 1G ) dal 
—— +0 -|[z-1 

p pAC 


These equivalences are designated approximate— Thouless's criterion is not exactly equal 
to I,/(Z, 2 +1), mainly because of the heterogeneity of the standard deviations used in the 
calculation of the correlations. 


Finney’s third index (Z4) is the ratio of the fluctuation variance to the variability of 
subjects, estimated by 
r (B—C) 


S—A-B+O 

This appears to be psychologically akin to I,. However, since it is a ratio with mary 

terms, the size of its standard error will be considerable, Moreover, since it contains te! 3 
other than Band C, there is no statistical necessity that it should be significant even whe 

its related criterion is significant, whereas it is psychologically edgar! that a sign” 

1 These approximate equivalences were su; 


: E e ted to the i i Medica! 
Research Council Applied Psychol S SRBBCate present writer by Miss V. R. Cane of the 
WS Area Cais” ology Unit, Cambridge, and by Dr H. E. Daniels, of the Statistical Labor tory? 
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c" criterion should give rise to a significant index. Both points may be illustrated from 
e approximate standard error to I; given to the present writer by Dr Daniels. 


—- ven fme rt) 


(S—ApP ' (B-C? 
pes y=I,, k=number of subjects. Table 2 shows relevant data for three selected 
unctions concerning the size of B/C, the estimate of J, and the standard error of 75. Thus 
each of the variance ratios BIC is significant at the 5% level (1-48) while not one of the 


Table 2. The significance of the criterion and related indices 
? 


Functions BIC Ts SE. 
26 2-52 1:916 15 
25 1:594 1-087 1:67 
21 2-445 11:79 43-57 à s 


Comparable indices is significant. Accordingly, it seems wise to restrict the use of the 


Index to its raw form and to compare indices by ranking only. 


V. EXPERIMENTAL STUDY 
administered on the same day to a group of 


Parallel tests of twenty-six functions were 
ss in two schools in Cambridgeshire, and re- 


Seventy-four children in the scholarship cla 
administered approximately 1 week later. Each of the four distributions of scores for 
any function was normalized to the same mean and standard deviation, and Table 3 gives 
he comparative statistics for Thouless’s and Finney’s models. 
It is clear that the two models give much the same results. However, it is obvious that 
a has the disadvantage of being occasionally negative. This may happen when the 
Uctuation variance is smaller than the error variance, especially in the case of tests 
Showing high reliability and discriminating well between objects. Such a negative index 
Would quite validly represent—at least from the psychological point of view—a low 
estimate of the amount of fluctuation present. However, a negative index may also 
derive from the fact that in the denominator 4 +B>S+C. This condition—responsible 
Or the negative I, of functions 7 and 22—is a product of the joint effects of poor test 
IScrimination between subjects (relatively low S variance), marked differential reaction 
Y the subjects to the different tests (relatively large ST variance) and a greater fluctua- 
tion than error variance (B C). Now in Table 3, the negative I s indices for functions 7 
and 29 are negatively correlated with their corresponding 7, indices, which are relatively 
arge and positive. While there is no reason to expect the rank-order coefficient between 
^1 and 7, to be unity always (since the one contains terms that the other does not), yet 


it Should be signi ositiv and high 
l tive Apt. : 
e significantly posit is only a good index under certain condi- 


m Solution to the problem may be that Iz 
ns. Consider it in the form Ba 
2" 
Is "8 E _B +1 
og C 
If se st scores had been chosen, the mean squares 
S ts of random numbers piha abe s/c, A [C and B/C would demde to 


ould arise simply by chance, an 
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unity. In this case J, tends fo approach the indeterminate form O/O which is highly 
unstable, and the smallest change in many of the mean squares could swing the index 
from minus infinity to plus infinity. The conclusion is, therefore, that J, is only of service 
if B/C is significant and A/C insignificant, assuming that S/C is also significant and that 
the tests do actually discriminate between pupils. The index 7; may be a good measure 


Table 3. Comparative statistics from. Thouless's and Finney's models 


Thouless’s z 1 I, 
Function criterion h Fable Is 1,41 Is 
1 0-471! & 0-512 0-462 0:0475 
2 0:4421 0-526 0-442 0-089 
3 0-400" 0-435 0-408 0-024 
4 0-143 0-159 0-127 0-011 
5 0-410! 0-500 0-407 0:078 
6 0-526 0-715 0-530 0-314. 
T 0-154 1-247 0-144 5-488 
8 0:275! 0-658 0-269 0-492 
9 0:4981 0-868 0:497 1:331 
10 0-206 0-379 0-215 0-192 
11 0-549* 0-692 0-562 0-306 
12 0-178 0-335 0-190 0-224 
13 0-283! 0-590 0-301 0-486 
14 0:3741 0-900 0:384 0-937 
15 0:371} 0-672 0-364 0-662 
16 0-195 0-424 0-185 0-454 
17 0-3921 0-806 0-388 1-426 
18 0-246! 2:149 0-250 1:362 
19 0-347! 1-209 0:328 2.528 
20 0-090 0-548 0-102 1:394 
21 0-411! 1:137 0-419 11-79 
22 0-162 1-296 0-154 = 1-775 
23 0-210 0-520 0-201 0-532 
24 0-018 0-120 0-033 0-193 
25 0:2421 0-785 0-229 1:087 
26 0-409! 0-863 0-432 1:916 


1 Significance at the 5% level. 


Table 4. Correlations for functions T and 22 


Function A,B, A,B, AA, B,B, A,B, Bida 
7 0-208 0-039 0-291 0-205 0-014 0-002 
22 0-152 0-098 0-437 0-202 0-116 -0:083 


of the extent of function fluctuation when it is certain that only one function is being 
measured, and the function fluctuation is significant. This hypothesis is borne out bY ? 
glance at the functions in Table 3, where B/C is not significant or of borderline significano? 
(7, 10, 12, 16, 20, 22, and 23), and by considering the correlations between the test 
administrations, in which the tests (non-cognitive) are obviously not parallel. ; 
The instability of Z, can also be illustrated from the s.s. provided by Dr Daniels; Yi 
which, whenever S — A or B=C, the s.E. moves quickly to infinity. It has been suggest? 
to the present writer! that the form of the s.e. condemns I, as a suitable index. 
E general, if the tests are not really parallel and if the activity of function fluctuatio? 
is not significant by the B/C test, I. 3 loses precision, becomes unstable and can acquire a 
value, positive or negative, without meaning anything. 


1 y 
By J. S. Macpherson, who gave valuable advice about this passage. 
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o 
VI. CONCLUSION 


The best simple methods of testing for function fluctuation, those of Thouless and Finney, 
give similar results, and it is suggested that they should be used in future research foto 
the amount of fluctuation present in cognitive and non-cognitive functions. The present 
Writer is carrying out such à programme with scholarship and pre-scholarship children, 


and research with different tests of many functions should be extended to other populations. 
* 


I am greatly indebted to Dr R. H. Thouless for his critical supervision of this paper, 
especially his pruning of the vaguer expressions. Ben S. Morris, Director of the National 
Foùndation for Educational Research in England and Wales, suggested the topic of 
research, gifted some of the testing material, allowed me to consult Finney’s memorandum, 
and has shown great interest in the progress of the work. John S. Macpherson, Reseafch 
Officer of the Scottish Council for Research in Education, gave valuable linguistic and 
Statistical advice. Finally, I must thank the Carnegie Trust for a grant in aid of the 
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I. INTRODUCTION 

Most psychological theories to the present appear to possess in tommon at least one 
important untested assumption: An organism’s discriminatory mechanisms are regarded 
to exist as given, essentially functionally intact and ready for use, as part of its biological 
equipment. This has had obvious consequences. The question of representativeness of 
design does not present itself; the significance, for general theory, of truly developmental 
studies and studies of individual differences, is usually underestimated; and the adequacy 
of control of the subject's pre-experimental past experience—specification as a rule is 
limited to statements about age and naïveté with regard to the experiment’s purpose—is 
Senerally not seriously considered. , 

Recently reported data (e.g. Brunswik's (1939) on the effect of varying the relative 
frequency of required responses; Helson's (1948) and Johnson's (1944) on the effect of 
Varying the relative frequency of various magnitudes of stimulation; Riesen's (1950) on 
Arrested vision in chimpanzees, ‘Ames’ (1946) on visual illusions; and Harlow's (1949) on 
Interproblem transfer) meanwhile support the view that mature discriminative behaviour 
Tequires not only establishing some sort of functional juncture between the action of the 
discriminatory mechanism and that involved in the overt expression of behaviour but 
also the sufficient development of the discriminatory mechanism itself (cf. e.g. Hebb’s 
(1949) developmental theory of perception, Cantril’s (1950) concept of assumptive world 
and Harlow’s (1949) of learning set). Yet little has been done, with the exception of 

elson’s (1948) studies of intra-organismic reference standards, to apenity empirically the 
Parameters of such a developing mechanism. Work such as Harlow s, however, suggests 
that there are dimensions other than those traditionally recognized that may be fruitfully 
explored, In a discussion of problem-solving Harlow (1951, p. 469) has commented: 
“Breadth, rather than intensity of training, appears to be the key...whether we deal with 


Subhuman or with human subjects.’ 

_ Accordingly, the aim of the present inves 
tion in which breadth of experience (training) 
tion and its relation to performance efficienc 


tigation has been to attempt to create a situa- 
may be conveniently given objective defini- 
y ina ‘new’ situation evaluated. 


IL ExPERIMENTAL DESIGN AND SPECIFICATION OF HYPOTHESES 
The plan of the experiment consists of a com 
the method of constant stimuli for measuriné - 

Oslo during the 1952-3 academie year, represents the joint 


done at the US ty dines as a Fulbright research scholar. 


bination of two traditional designs: that of 
judgemental acuity and that of the transfer 


! The 
present work 
effort of both writers while the former Wi 
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of training experiment. The subjects’ task involved making differential judgements with 
one of severalranges of stimuli abouta common standard on four consecutive days and then 
on the fifth with a non-overlapping test range. Breadth of experience is considered defined 
by the magnitude of the training range, novelty of situation by the difference in position of 
training and test ranges on the stimulus continuum. Performance efficiency is expressed 
in terms of the accuracy and precision of the mean judgements made with the test range. 

Since no concern was directed toward the criterion of representativeness of design, the 
experimenters have no wish to imply that the unidimensional definition they have applied 
to breadth of experience is adequate for the ‘normal’ condition for which one may 
ultimately wish to predist. Nor do they claim that the relatively invariate situation they 
arranged for its operation have yielded data which in any crucial respect are typicai 0 
‘normal conditions’. Representative complexity was, possibly, sacrificed to gain ease 9 
objective specificatior: for the key concepts. 

Thus the present experimental task may lack the novelty that the laboratory discrim 
tion problem is presumed to have for the traditionally assumed-to-be naive white rat, dog, 
or rhesus monkey, for all of our subjects had already developed, probably to à highly 
refined degree, a concept of stimulation differential. We have rather arbitrarily selecte! 
the lifted-weight task as our discrimination problem, mainly because we suspect that i 
provides a situation requiring formal judgement met less frequently by our subjects n 
their pre-experiment past. We assumed, furthermore, that our subjects' skill at judging 
had not been developed to a degree such that it could not be further improved by the 
training procedures of our experiment. We also assumed, of course, that prior to this i 
training subjects randomly grouped were on the average equally sophisticated. Harlow 
conclusion quoted above was consequently transformed as follows: If subjects be allowe 
experience (training trials) in judging the relative heaviness of lifted weights, equ? m 
frequency but varying in range, those with wider practice will, when confronted by weight? 
outside the training range, be more accurate and/or precise in their discriminations. One 
or both types of subject should be superior in performance to those receiving no exper 
mental training prior to presentation of the test range. 

If this first hypothesis were confirmed, a second was generated from the Neo-P: 
theory of generalization gradients (Hull, 1943) to account for the superiority of the bro 
training. If subjects be allowed training experience, equal in amount and range: 
differing in its similarity to the test experience (adjacency of training and test range? ¢ 
the stimulus continuum), those receiving the more similar experience will display 89^ $ 
accuracy and/or precision in their performance of the test task. 

Should the second hypothesis lack confirmation, another means of explainin: 
superiority of the broader training would have to be sought. The stimulus series use 
narrow and broad training differ not only in range about a common central magn? 
butin the size of the inter-weight interval. This suggests that degree of distinctness (0) pe 
individual training experiences is important for generalization and is reminiscent ° 
Kohler & von Restorff report (1933) on the relationship of ‘crowding’ to ease of re 
except that, of course, the Köhler & von Restorff ‘crowded’ and ‘isolated’ materials Y^ 
qualitatively different. That inter-weight interval may be important is also suggest" g 
the human-engineering studies (Chapanis, Garner & Morgan, 1949) on interval size 9 
afteraney or dial Teding, A final hypothesis was therefore formulated: If subject" se 
allowed training experience equal in total amount and derived from the same 1” 
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within the stimulus continuum, the magnitude of the standard-variable interval in the 
training series will prove to be a significant factor in the accuracy and/or preciseness of 
their test performance. In the present instance the superiority of the wider interval 
training group is predicted. 


III. EXPERIMENTAL SITUATION 
(i) Materials 

The weights employed as stimulus material were opaque plastic cylinders 5 cm. in diameter 
and 8 em. high filled with a combination of lead shot, saw-dust and cotton. They were 
made up in four training series and a test series. Training series À, the long-range, wide- 
interval series, consisted of five weights, each weight differing from the next heaviest in 
the series by 40 g. and with the middlemost serving as the standard: 220 g., 260 g., 
300 g. (S), 340 g., 380 g. Training series B, the short-range, narrojv-interval series, like 
Series A consisted of five weights with the standard at 300 g. The interval between adjacent 
Weights of 10 g., however, effected a range and interval size one-fourth that of series A: 
280 g., 290 g., 300 g. (S), 310 g., 320 g. Training series C, also a short-range, narrow-interval 
Series, is the adjacent series. Both its lower end and its midpoint are closer to those of the 
test series than are the corresponding magnitudes in series A and B. Its interval size is 

Proportionately equal to that of series B: 205 g., 212-5 g., 220 g. (S), 227-5 g., 235 g. 
` training series D is the long-range, narrow-interval series. Constructed about a midpoint 
of 300 g., its range is equal to that of series A, its standard-variable differential never 
exceeding the maximum differential of series B. This was accomplished by arranging 
Sixteen weights into five overlapping short-range, narrow-interval sub-series: 220 g., 
230 g., 240 g. (8), 250 g, 260 g.; 250 g., 260 g., 270 g. (5), 280 g», 290 g.; 280 g., 290 g., 
300 g. (S), 310 g., 320 g.; 310 g., 320 g., 330 g. (5), 340 g., 350 g.; 340 g., 350 g., 360 g. (8), 
370 g., 380 g. Finally the test series consisted of nine weights 4 g. apart about a standard 
of 100 g.: 84 g., 88 g., 92 g., 96 g., 100 g. (S), 104 g., 108 g., 112 g., 116 g. 


A three-sided, roughly ‘Z’ shaped wooden screen, with side panels 40 cm. by 50 cm. 


and middle panel 50 cm. square, and with a semicircular aperture through which the 


Subject’s lifting hand could be inserted at the bottom centre of the middle panel, was 
devised in order to eliminate visual cues during testing. The weights were presented on 
a rubber-backed felt pad to minimize the possibility of auditory cues. 
(ii) Experimental groups 

nine medical and seventeen natural science students at the 
University of Oslo, all in their early twenties, served as subjects. None had had experience 
m or knowledge of weight-lifting experiments prior to his participation. Each subject 
Was randomly assigned to one of five groups. Those assigned to Group 1 attended only 
One experimental session during which they were presented with the test series. Members 


of the other four groups received training in weight discrimination with one of the four 
training series prior to test. ual numbers in the groups resulted from a few 


The uneg 
Subjects withdrawing their par 


Ninety-six persons, seventy- 


ticipation before completion of the training sequence. 


(iii) Experimental sessions 

out 15 min. each, were held on four consecutive 
by the test session, also about 15 min. in dura- 
ade eighty comparative judgements (Group 5, 


The training sessions, which required ab 
days. They were followed on the fifth day 
lon. During each session each subject m 
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which received training series D made eighty-two on each training day), half with the 
standard presented first, half with the order reversed, in random sequence. The random 
alternation of the temporal order in which the standard was presented on successive ` 
trials was, of course, executed with the hope of distributing the bias contributed by the 
psychophysical time error. During the training sessions the standard (standards in the case 
of series D) was presented with itself as frequently as with each other weight. In the test 
seriesit was never presented withitself. Subjects, all trained and tested individually, were re- 
quested to lift with the non-dominant hand in an effort to reduce to some extent the effect 
of weight-experience gained before the experiment. The testing procedure, that followed 
in the method of constax.t stimuli, is described in the following instructions to the subject: 
This is an experiment in perception which aims at demonstrating how the ability to form judgements 
of a certain type develops. For this purpose we shall ask you to judge the weight of various objects. 
Which is your dominant hand? Put the non-dominant hand through the aperture of the screen before 
you. The wrist ought to be well inside the aperture. Now I will present to you a number of objects which 
are alike in every respect except their weight. You will be given one object at a time. When you feel the 


object against the tip of your fingers grasp it as you would a glass. 
With regard to the manner in which you are to lift the object, there are certain matters to which you 


must pay careful attention. Lift every object only once, raising it quickly and putting it down immedi- 
ately. Then give your judgement. When you lift, the whole arm from the wrist up should rest on the 
table; in other words, you are to lift only from the wrist. Be careful that you raise the whole hand and 
do not rest any of your fingers on the table while you are lifting. 

You will be given pairs of objects one after the other. When you have lifted both, you are to tell if you 
think one is heavier or lighter than the first. If the last one is lighter, you say, ‘light’; if it is heavier, 
you say, ‘heavy’. 

(iv) Measures of performance efficiency 

The relative frequencies of ‘heavier than’ judgements for each standard-variable 
comparison of the test series were first combined by means of Spearman’s summation 
method (Woodworth, 1938) to yield a mean heaviness score and standard deviation for 
each subject. The cut-tail correction was applied when appropriate. The mean heaviness 
score is comparable (assuming a normal distribution of responses) to the P.S.E. gained 
graphically and provides information on the degree of correspondence between the 
objective midpoint of the stimulus range and its subjective equivalent. It is taken as an 
index: of accuracy. The standard deviation provides information about the consistency © 
a subject’s performance about his own mean. It is taken as an indez of preciseness. After 
these indices had been derived for each subject, they were used as raw scores in group 
comparisons. The indices entered in columns 3 and 4 of Table 1 are thus arithmetic 
averages of the individual accuracy and precision indices. À third proficiency score, the 
index of uniformity, was also used. This is the standard deviation of the mean accuracy 
index and indicates the extent to which subjects within each experimental group are 
alike in accuracy. 

IV. RrsurrTS 


Table 1 presents the mean indices of accuracy and preciseness as well as the uniformity 
scores for the several experimental groups; Table 2 presents the extent to which the grouP 
means deviated from perfect accuracy; Table 3 presents the results of the various 
possible intergroup comparisons of preciseness and uniformity. Examination of Table b 
column 3, and Table 2 indicates almost perfect accuracy in all groups except Group 4; that 
trained on the adjacent series, which shows a small but significant tendency towa” 

underestimation. The performance of Group 2, trained on fie long-range, wide-interv® 
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RT. is een à more precise than that of any of the other training groups. These last- 

Pee j meanwhile, do not differ reliably from those receiving no formal practice 

LU the test. Finally, there are clear differences among the groups in uniformity. As 

Eiern of precision, Group 2 is the superior group. Groups 1, 4 and 5 do not differ 

; anm y among themselves. Group 3, the short-range, narrow-interval group, is 
o all other groups. - 


Table 1. Mean indices of accuracy and preciseness, index of uniformity expressed. 


m dn grams for the several experimental groups 
R Mean index of Mean index of Index of 
Experimental group No. subj. accuracy precisene’s uniformity 
(1) No training 21 100-15 11-66 251 
(2) Training series A 19 99-94 9-18 0-97 
Training series B 19 100-31 11-96 4-64 
fa Training series C 20 101-14 1092 o 2.29 d 
(5) Training series D 17 100-60 1247 245 


Table 2, Summary of ‘t tests to determine if experimental groups differed reliably 


from perfect accuracy 


Difference between mean 


accuracy index and perfect P 

accuracy for each group t 3 

(1) 0-15 0-27 20-08 

(2 0-06 0:26 >0:05 

(3) 0:31 0:26 50:05 

(4) 1-14 2.19 «0-05 

(5) 0-60 0-98 >0-05 

Table 3. Summary of intergroup comparison with regard to preciseness and 
uniformity 
Groups p 
compared p.r. Diff. t P Diff. A £5 
1-2 39 2-48 3:39 z001 1. 245 <0-05 
1-3 39 0-30 0-39 20:05 213 041 S.03 
1-4 40 0-74 0-87 $0.05 032 ott a 
1-5 37 0-51 0-63 20:05 o0 4-08 <0-01 
I5 st O08 ges -» 1$ sm 001 
24 38 1-74 2.07 <0-05 loy 32 Eo 
2-5 35 2.99 374 <00 12 2-76 <0-01 
344 38 1.04 1-19 20:08 21 2.49 20-05 
3-5 35 0-21 0-25 20-05 2-19 dod Soos 
45 36 1-25 138 20:05 0-16 2 
V. DISCUSSION 
othesis 


ate the status of the hypotheses 
ifie, s ared to Group 3 and their lack 
d dea am Laud pui p jon of the first hypothesis. This 
x Mation is stren ant by t group uniformity s oes 2. Unie 
ison of on rz t of Group 1 indicates that the 
of qu ctity of Grou ae ias a facilitating effect of this type of training. The failure 

toup 3's donem surpass that of the no-training group (Group 1) in precision, 
hea ae high-level accuracy of all group? suggests the exten) a ‘whieh MEP gamer = 
is 2 HSN Stperience bene d s judging in the present experimental situation. If practice 
to c tired to match th formance of Group 3 it could tave ae provided, for thy 

taining ch the per & session itself. The superiority of Group 2 over 

2 group only during the tes Gen. Psych. 46, 1 
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Group 3, assuming it not to reflect sampling error, meanwhile indicates that even with 
relatively sophisticated subjects, types of training may be employed which will effect 
greater proficiency in certain aspects of performance. The relative lack of uniformity in 
Group 3 meanwhile suggests that some kinds of training may interfere with rather than 
facilitate the operation of the discriminatory mechanism. 

Comparison of Group 3 with Group 4 reveals no significant difference in preciseness but 
the inferiority of Group 4 in accuracy. Meanwhile Group 2 retains its superiority in both 
preciseness and uniformity. This means a rejection of our second hypothesis and points 
to the inadequacy of the similarity theory as it is usually defined for discrimination 
experiments of this sort. The excellence of the long-range training group (Group 2) cannot 
be attributed to the fact that the training series contains weights which are closer in the 
stimulus continuum to the test series than are corresponding items of the short-range series. 

‘Finally, comparison of Groups 2 and 5 provides a test of our third hypothesis. The 
significantly smaller average preciseness score and uniformity score mean confirmation 
with regard to these criteria. At the same time they mean a rejection of Harlow's ‘ breadth 
hypothesis? as we have specified it for this experiment. Group 2 is superior, not because 
its pre-test weight lifting experience covered a wider range of weights, but because ib 
included paired items more widely separated on the weight continuum and thus more 
readily discriminable. Breadth of experience or breadth of training, should this exper 
ment be representative of the requirements of at least the simplest discriminatioD 
problems, is most adequately defined, not in terms of total range of magnitudes presente 
to the subject, but in terms of the range of differences in magnitudes provided in M. 
sequence of comparisons. Furthermore, the fact of Group 2's greater preciseness 2? 
uniformity as compared with the narrow-interval training groups on the narrow-interv 
test task prompts the suggestion that ease of discrimination appears not to be dictate 
solely by the size of the interstimulus interval presented to the subject: but to be dete? 
mined also by the extent to which his discriminatory mechanisms have been develope 
at the time of test. Indeed, it is not so much a matter of establishing the superiority o 
wide versus narrow training intervals as it is of determining the optimally discriminab 4 
interval relative to a given level of development. The present results on interval size 
parallel those of Lawrence (1952) reported while this experiment was in progress 
fact that his results were obtained with white rats rather than human subjects 2D 
visual-intensity discrimination rather than a weight-discrimination task suggests v. 
our preciseness data are independent of the present particular conditions of experime? 
Tt also suggests the possible fruitfulness of further exploration of the relation betwee 
ease of discrimination (interval size) and transfer efficiency and its explanation 5 
asa point of reorientation in learning theory and as a basis of more effective teachi” 
technique. 

(ii) Subsidiary comment 44 

ede hse implications for Helson's (1948) and Johnson's ex 5 
Yufkaset uoto b Lic the subject ‘zeros in’ on the stimulus scale. Their n ive 
istic does not always stand in constant relation to the obje^' T 


bes nnd but m "sies vary with changes in the amount and magnitude of pvo, 
n and with present properties of the n 
meanwhile, do not conform to nim wise posee Pei p 


F might be expected from a consideration O 
em If the reference standard (adaptation level) represents an average of all insta 
of stimulation, then the mean accuracy scores for Groups 2, 3 and 5 should be equal 


po 
put 
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E ice magnitude than those of Groups 1 and 4. The failure of this prediction to be 
Perham ae be explained in several ways without invalidating adaptation level theory. 
ae 1e most likely explanation is to be found in the temporal distribution of weight 
JA E in the training groups. Helson's and J ohnson's reports apparently are based 
um ks ents made during a single experimental session. Our training and test sessions 
Se ae, arated by approximately 24 hr. The results of Group 4 may be accounted for if 
DN is that more similar (adjacent) stimuli exert an influence upon the weighted 
or of experience smaller in magnitude than that of the less similar (assuming both 
jp to occur with equal frequency) but one of longer duration. If the Helson and 
AM n shifts are only temporary effects, then the degree of permanence with which they 
p e induced must be further studied, as must the trend toward high accuracy in the 
Jects of this experiment. 
Th VI. SUMMARY ° $ 
D ae of breadth of past experience to effectiveness of generalization was studied 
ie context of the classical weight-lifting experiment. Groups were trained about a 
ES ard of 300 g. with a wide-range, wide-interweight-interval series (Group 2), a narrow- 
£6, narrow-interval series (Group 3), and a wide-range, narrow-interval series (Group 5). 
ipte group was given a narrow-Tange, narrow-interval series about a 220 g. standard 
Op 4) and still another (Group 1) made judgements only with the intermediate-range, 


Ni $ 
Ta òw-interval test series about a standard of 100 g. Groups 2, 3 and 5 did not differ 
ably from perfect accuracy in test performance. Group 4, however, displayed a small 
Group 2 was, meanwhile, significantly more 


Ut sien} 
Significant positive constant error. ‘ 
id not differ from each other in preciseness. The 


zm 
pie than the other groups, which d j 
Seatest intra-group uniformity was found in Group 2, the least in Group 3. Superiority 

nterval size rather than breadth 


in : ENT 
test Performance was thus found to be associated with i 
i ini d test weights on the stimulus continuum. 
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l. INTRODUCTION 


Psychologists tend to feel uncertain and apologetic about the numerical methods which 
they use in describing their observations. Mental test scores, ratings, sensory assessments 
and the like are often said not to be ‘measurements’ at all, and the validity of their 
mathematical analysis is doubted. Criticisms tend to be rather vague—some logical or 
even metaphysical attributes of ‘measurement’ are apparently thought to be lacking. More 
specific charges refer to the ‘arbitrary’ nature of the scoring-units, and to their alleged 
lack of ‘equality’ and ‘additivity’. The consequences are implied to be dire, even if they 
are left obscure. ; 

Criticisms arise because the measurements of physics, still called the ‘science of measure 
ment’ even nowadays, are taken to be the necessary model of all measurement. But our 
familiarity with the conventional ‘dimensions’ and ‘units’ of physics makes us clothe 
them with a reality going far beyond the demonstrable empirical facts. Historically it 
would be inept, and factually wrong, to regard the degree scales of temperature, for 
instance, as derived from our present-day knowledge of ‘absolute temperatures’, ‘equa 
amounts of work done per degree rise of temperature’, and so on. Temperature scales were 
set up by the arbitrary, or better perhaps, the deliberate, subdivision of the change ” 
something as ‘far-fetched’ as the length of a column of mercury ; subsequent formulations 
have only led to equally conventional re-definitions of the scale in terms of changes !? 
platinum resistances, thermo-couple e.m.f’s, black-body radiations, and so on. 

The importance of any ‘theory of measurement’ considerations may perhaps best be 
judged from physics. Here the physicist himself is generally said to have no knowledg? 
of the ‘theory of measurement’, nor does he seem to have much use for it. Indeed, ther? 
is no accepted theory of measurement. Typically, the British Association Committe? 
(1938, 1940) ‘On the possibility of quantifying sensory events’ could not agree on the 
meaning of measurement, and this is still the common state of affairs (cf. Bartlett, 1950) ; 
The various attempts which are made to develop some such theory appear doomed, li 1 
other contributions to the philosophy of science, to be ignored by the practising scienti 
eser ane a ea in the psychological literature (e.g. Gulliksen, 1946; Coombé 

: i 5, Raiffa & Thrall, 1954; Burke, 1953) lean on the better-known writings 
of the physicist Campbell (1928) and the psychologist Stevens (1951) which will be discuss? 
below. It was also to these two authors that reference was made in discussions of meast”? 
ment theory at the recent symposium on Flavour Assessment (1953). There the usu? 

1 This article is based ona paper read at the British Ps 


i T ngham 
April 1953, and arises partly out of work ¥ chological Society’s Annual Conference, Notting ria! 


Research (Food Investigation Dole). out on behalf of the Department of Scientific and Indu: 
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attitude to non-physical measurement was made explicit?by Dr J. O. Irwin (1953) who, 
on the one hand, said that the derivation and use of certain scoring scales seemed to him 
to be ‘thoroughly scientific’ and, on the other hand, stressed the doubts that might 
be felt in treating such scales as if they had an ‘underlying metric’. (Compare also 
Bartlett's comment on the earlier symposium (1950)—' When Theory whispers low “you 
can’t”, Practice replies “I must”.’) At the flavour symposium, Dr J. M. Shewan and the 
Present writer (Ehrenberg & Shewan, 1953) tried to bring the matter to a head by sug- 
Sesting that ‘i? any attention is to be paid to those people who say that one cannot 
measure" in the present context for some reason or other, they should be asked to state 
Specifically what they mean, in terms that are capable of being tested empirically’, There 
Seems to be no instance of an actual mathematical analysis of numerical assessments 
Which has been criticized purely on grounds of ‘theory of measurement’ criteria. o 
Nothing definite, then, seems to be known which would stop the empirical scientist 
from describing his observations in any language which he finds useful; he merely has to 
ensure that his definitions are not self-contradictory. A not uncommon fallacy here was 
exemplified by Prof. W. D. Wright who at the symposium on ‘Subjective Judgments’ 
already referred to (Bartlett, 1950) ‘asserted categorically that sensation magnitudes 
Cannot be measured, for there is no yardstick to be laid alongside of them’. The initial 
Problem is how to dena a yardstick for the first time, not how to measure along some 


Even yardstick. PONS ; 
definition of ‘measurement’ may therefore be something like the assignment of 
Numberg to observable phenomena’. If the phenomena are consistently classified, some 
‘ssignm z ful than others, but none will be invalid. Most 
ent; be more useful than j M 
dans vadis ment. But the definitions 
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here unfortunately he becomes obscure—‘enable us truly to measure’. However, 
Campbell has to add later to this definition of measurement that‘ even true measurement... 
is not completely free from an arbitrary element’, and that in any case these ‘laws of 
measurement’ apply only to his so-called ‘fundamental’ magnitudes, and not to the 
apparently much larger class of ‘derived’ magnitudes. At the same time, he tells us that 
‘no accurate and important distinction can be drawn between the magnitudes that are 
measured by the fundamental method and those that are measured by the derived’. 
Indeed, Campbell's approach, not unlike that of other writers in this field, amounts to 
distinguishing not only between concepts such as qualities, quantities, magnitudes, pro- 
perties, etc., generally, but also between fundamental and derived properties, measurable 
and unmeasurable qualities, 4- and B-magnitudes, primary and secondary magnitudes 
and so on, without however showing that any of these classifications are logically water- 
tight or of much demónstrable use. 

If the attempts of Campbell and other such writers to reduce the arbitrary element in 
measurement are strangely unsuccessful, there still remains the fact that the physical 
scales of measurement do appear to us so very real and the converse of arbitrary. Their 
actual arbitrariness is, however, only hidden by long-standing conventions. Thus, 
Campbell’s first ‘law of measurement’ was ‘that the measurable property must have 2 
definite order’; here the arbitrary choice of an order by some original scale-constructor is 
hidden by the idea that observable phenomena could ‘have’ an order in some absolute 
sense, 

This matter of accepting the properties of physical measurement as if they were logical 
or empirical necessities should perhaps be briefly analysed here. In his recent book; 
Measurement of Mind and Matter, Scott-Blair (1949) adopts a common point of view 
when he says that it is clear that three dimensions are required to describe space. How- 
ever, this is not only not clear, but demonstrably false. For example, all observable points, 
being rational, are enumerable, i.e. they can be described in one dimension. 

Scott-Blair considers the description of houses in a symmetrical American town, with 
streets at right angles. Supposing, for simplicity, that there were seven streets in e80 
direction (and that the ground is flat), the houses (or blocks) would be arranged something 
like the squares on a chess board. They could then be described in the usual, tW® 
dimensional, way by pairs of co-ordinates such as: 


WM T MCA CURIE TR UR gn DT a IC E 
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But one-dimensional descriptions could be made up. 
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for example as follows: 
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? (as I shall call them) which are involved. Thus, in the first, any 
ense of distance (e.g. of putting 
in marked contrast to the one- 


eee. i 
principles of closeness 
= which are ‘close together’ in our usually adopted s 
3 oot in front of the other) have similar co-ordinates, 

mensional mapping. 


Now i : s r 
ow it may be true that in general practice we find those kinds of space-measurements 


whi ree ; . 
ich obey the first principle particularly useful and simple. However, in describing the 
a different principle of closeness can be 


Nn of houses in a normal town, for example, 
Eben inanis sighs and is in fact generally used, namely that all houses facing a given 
mo ould be considered ‘close together’ and be given similar descriptions, with the 
Bre quit at there are many dimensions (street names, and numbers) and that houses which 
all ani close together in the usual sense (e.g. having adjoining back-gardens) may have 

(Co-ordinates quite different. 
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In general, it is surprising that it should be the issue of ‘additive’ or ‘equal’ units ues 
most befogs the theory of ‘measurement. Consider some set of observable eder 
already put into some ordered séquence, A, B, C, D, etc. Then it matters little whe a 
numbers like 1, 2, 3, 4, etc. are attached to them (making each interval A-B, BC, e P 
numerically equal) or numbers such as their squares 1, 4, 9, 16, etc. (making the interva 
A-B, B-C, etc., increasingly large, numerically), and so on. The numbers in the €— 
Sets are functionally related, i.e. logically they are identical. It follows that it is impossib 
for one set of units to be valid and another not. : . 4 

Even in physics, the original choice of units is unimportant. Most physical scales a 
measurement (e.g. temperature, density, etc.) are, of course, in any case not directly 
‘additive’, but even when they are (e.g. length, time, mass, etc.) the use of the measure- 
ments seldom depends on the physical additivity of the units. The distance d fallen in 
time ¢ under constant acceleration g by the famous apple starting from rest, is now known 
to be given by the relation d—1gt?. If we happened to be measuring time (as T) in non- 
additive log-units (which are so common in bio-physics for example) and also a 
distances in non-additive logarithmic units as D, the relation would be equally valid, 
being expressed as D—2 T =G, a constant. : 3 

As for the usefulness of the additive units, it will be noted that the logarithmic p 
being Linear, is much simpler than the one expressed in the additive units, d and t. Fo 
example, the analysis of two sets of observations on a falling body such as: 


t=05 1 13 15 
d=4 16 27 36 
and t=05 9 13 
d=4 1296 2704 
would be somewhat difficult. On the othe 2T 
could hardly help noticing that the difference between each pair of readings D and 2 


was a constant, namely 1-2041. Equivalently, having hit on the dodge of transforming 
the time measurements on to a non-additive scale of the square of t, the simple propo 
tionality of t? and d in each set of data, i.e. 


$—025 1 1-69 2-95 
d=4 16 27 36 


=0-25 81 169 
d=4 1296 2704 


and 


would soon become apparent, and merely by comparing the two constants of propo 
tionality then—16 in each c. 


ase—it would be seen that the two sets of data do, in fae 
obey the same law, d= 1602. 


H tit H . * 9 
The physically additive units of certain physical scales of measurement are theref” 
not always the ‘simplest’ to use an 


traditional ones, 


Turning now to the Possible usefulness of additive 
most psychological phenomena ( 


etc.) the concept of some kind 


: ‘ot 
units in psychology, we find that f , 
e.g. mental tests, subjective ratings, sensory assessmeD 
of *physical? addition is largely irrelevant. 
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One could, if one wished, define a process of physical addition of intellectual functioning, 
for example, as the joint performance of two people on the given ‘intelligence test’. But 
Scale-construction which is merely based on additivity of some kind however far-fetched 
Seems to be a waste of time. This is shown, for example, by the various attempts in psycho- 
Physics to derive sensory response scales with units ‘equal’ in terms of physical additions 
of the stimulus-variable, or by the modern work in the field of ‘scale-analysis’ (such 
2 the derivation of metric scales from ‘paired comparison’ data, based on so-called 

assumptions’ bout so-called ‘underlying variables’ which are to behave additively): 
hone of these scales with formally derived ‘additive’ units ever seems to be of much 
Practical use. i 
d belief that additive units are neccessary for measurement may also be questioned 
Quite a different ground. It is that no reasons seem ever to have been suggested, let 
alone Shown to be cogent, why an empirical correspondence with “arithmetical addition, 
Which is only one out of all the many mathematical operations which have been defined 


and studied, should be the criterion of ‘measurability’. 


IV. THE USE OF MATHEMATICS i 


Tnsteaq of attempting to deny the attribute of ‘measurement’ to certain numerical 
assessments, some writers doubt the validity of most of their mathematical analysis. 
Stevens (1951, and earlier), for example, first adopts a very catholic definition of measure- 


Ment, but considers scales of measurement as being of four different kinds. He classifies 
lor Ratio scales and lists for each kind of scale 


lem as eith à. : x 

> er Nominal, Ordinal, Interva S NE ; 
Certain mathematical operations which he calls * permissible". Stevens himself has 
2 ifficulty in fitting something as crucial as rankings into the classification, and generally 
W seems unlikely that it would stand up to rigorous analysis. But the important fact to 
Rote here is the lack of evidence that the use of mathematics can be e circumscribed. 
3 z : Ninh. i to numerical 

Onsider, for example, the Nominal scale, w hich is supposed to refer € 

labelling without any (explicit?) choice of order or of units. Only the simplest operation 
aY, according to Stevens, be performed on Nominal measurements, for example the 
unting of Bis euena put not addition, plication, division, ed Bero. complex 
qo tions end D applied mathematics are neve mitted’ by Stevens at all.) 
cece, it has been found that the numbers li 
feel , of Nominal measurement—cannot 
€S of random numbers, and all the complicated pent 

D a be used to investigate the matter. The attemp 

es not agree with practice. P : : 
t applied mathematics must do 
neig Contrasting point of view to be urged here 18 E. inis phenomena. For this the 
Bi More nor less than, describe relations spend Ls s ap pémee | see 
E EE evan p 2 

Sen, * of definition of the measurements qe one (see p. 21 above), is to adopt a 
uS agreed manner which we have 


Se of usj i ick, and no 
Toug; ^. Ving a given yardstick, 2 iservations in an a a 
that the validity of a mathematical 


ps Process of describing certain pem 
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D y T H 
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ence, namely with emp 
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sted in telephone directories—an instance, 
be used very adequately in making up 
mathematics of ‘tests for randomness’ 


ct mathematical analysis 
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of ‘empirical validation’ explains why classifications such as Stevens's and also Campbell's 
tend to appeal to most of ug at first sight, even though on further analysis they turn out 
to lack relevance to our practical problems. The point is that Stevens's * permissible 
mathematics! is that particular mathematics which is already empirically validated by 
the operations used merely in defining the scale of measurement. For example, suppose 
that the 1.9. and the weight (in pounds) of a certain child are both 110 and those of another 
130. Then for the 1.9.'s we do not directly know of any meaning for the particular calcula- 
tion 110 +130 —240, although we may later find such a calculation to be meaningful. But 
for the weights we know at once—because of the physically additive definition of the 
units—that the two children put into one pan of a balance would, in fact, be balanced by 
a weight of 110+130=240 lb. in the other pan. : 

Now, to show that the empirical validation of applied mathematics can, in fact, be 
sufficient, an example should perhaps be given which covers also the arguments criticized 
in the two previous sections, namely that the measurement of ‘qualities’, and addition. 
without “physically additive’ units, are both supposedly ‘illogical’. : 

Consider what is perhaps the most maligned mathematical operation, namely averaging: 
The simplest non-trivial case occurs where the observations fall into only two classes» 
which may be denoted or ‘measured’ by the numbers 0 and 1. Adding all the give 
measurements together and dividing by their total number gives then an average whic 
is a proper fraction. Although no corresponding observable phenomenon or operation has 
been defined, this number can, of course, be interpreted, being the proportion of 1’s in the 
data; and together with the total number of measurements, it will describe the observa- 
tions completely. The process of addition and averaging is therefore meaningful, oven 
though the measurements 0 and 1 stand for ‘chalk’ and ‘cheese’, or ‘dead’ and ‘alive » 
observable phenomena which are often thought incommensurable. 


V. THE STANDARDIZATION AND COMPARABILITY OF MEASUREMENTS 

When people feel that something or other ‘cannot really be measured’, they often moa 
that two observations which have been given the same label do not necessarily ‘mear 
the same thing. A good deal of confusion arises because the latter problem has nothing 
to do with the applicability of numerical methods. In investigating under what condition 
and in what respects two observations which have been given the same label are in E 
comparable, it is irrelevant whether the labelisa 

The problem of standardizing a new measurin: 
mental one, requires for its solution nothi 


numerical one (a ‘measurement’) OF M 
g technique, which is of course a fun j 
ng but a direct experimental attack (cf. Ehrenbe? 
al measurement, and also those psychologists ™ 
them, often seem to ignore that the presen 
chieved in describing physical phenomen? 

d experimental work. It may now be kno e 
will be about 100° C, when water relatively d. 
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On the experimental side there is the need for an explicit,striving for standardized and 
objective’ observations, and on the theoretical side there is the need for methods of 
analysis which facilitate the comparison of different sets of data. 

First, the striving for comparable observations. It often happens in psychological work 
that a person has to assess or describe something the like of which he has never seen before. 
He therefore has to use descriptive terms or scores on whose appropriateness he cannot 
Properly have agreed with anybody else. Clearly, no attempt can be made in such cases 
to obtain ‘comparable’ or ‘standardized’ or ‘objective’ results. Many such assessments 
arg of course deliberately subjective, for example when a subject is asked to rate some 
Picture ‘on a 5-point scale for beauty’. It is irrelevant to the validity of such an assess- 
ment whether or not anyone else will agree with it. But such deliberately subjective 
Tesponses do not in fact amount to the observations which the psychologist would report. 

hus a subjective assessment is not reported as ‘suc i X 
4 for beauty? since others need not obtain 
described as ‘so-and-so scored the picture 
observers should also be able to observe so-and- 
of deliberately subjective assessments is no o 
Conditions different observers could, in fact, observe the same results. ( 

However, investigators in psychology, psychiatry, and in related fields often miss the 
Point—or so it would appear—and are content for their own observations to remain on 
a subjective level. Thus, in many rating or sensory assessment situations, in psychiatric 

agnosis, and so on, investigators tend to say what they personally eis appropria 
Tue, or proper, instead of trying as à primary step to E E S E AC u 

ere seems to be no way (in science) of knowing what is appropriate, M y proper, no 
ne will agree, Again, even where objective techniques dos sd e a m 

? degree of standardization. achieved is seldom investigated, let al or pens a 

Scrutiny ; but objectivity, in order to exist, must be known to exist, an e readily 
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some unspecified manner to go with relatively high values of y. But it does not tell E 
what the relation between the variables actually is: How does variable z vary as y varies: 
To be able to answer this question, we would of course need to know the means and the 
standard deviations of the variables as well, and it is these latter statistics which are often 
either ignored (by loosely talking about ‘the correlation’) or deliberately omitted (by 
explicitly working with ‘standardized’ variables). It follows that it is largely meaningless 
to compare the relationships between two variables in different sets of data by means 0 
correlation coefficients (even when corrected for attenuation), i.e. to suppose that one has 
the same relationship merely because the correlation coefficients happen to be the same 

A more explicit use oi" standardized’ variables occurs in what is called * profile analysis + 
Here the variables in any one study are supposed to be made ‘comparable’ by ther 
standardization. But profiles from different studies are not comparable. A 

“A more extreme case still occurs in factor analysis, where not only the observed varia 
are standardized in each analysis, but also those of the factor model itself. The comp 1 
absence in the literature! of valid techniques for comparing factors extracted from differen 
analyses is therefore logically quite correct, even if not helpful. " 

The psychometrician's reason for using ‘standardized’ variables—when he makes 4 
explicit—seems to be something like that ‘he has no proper scales of measurement ; K 
‘that he does not know what his measurements mean, anyway’. It seems certain that 
can never overcome the first difficulty by using a different scale of measurement in every 
new experiment, or the second by making it impossible to compare the results of A 
different experiments. Surely the proper purpose both of numerical measurement an 
applied mathematics must be to describe empirical observations in such a way ge 
facilitate their comparison with each other? 


bles 
lete 


VI. SUMMARY 
Measurement may be said to be the assignment of any numbers to any ob 
phenomena. It cannot be restricted to any one kind of phenomena or scale. 
‘qualities’ differ from ‘quantities’ merely by being phenomena to which no numbers E 
as yet been assigned. Again, physically additive units of measurement, which for ™ " 


servable 
qbus 


; . : : . this 8 
kinds of observation are so obviously irrelevant, are also logically unnecessary; "m 
shown, for example, by the fact that the choice of arithmetical addition as the m? god 


matical function involved is a purely conventional one. Applied mathematics can d m 
to simplify the description of any observations, and seems to need no other justifica rm 
The doubtful validity or usefulness of many ‘measurements’ arises therefore nO A e$ 
anything in their numerical nature, but because the underlying observational technid' g 
either are not standardized and objective, or have at least not been shown to be 8? ed 
ea, 22 this often follows from the use of *psychometric? methods of analysis i of 
| conie E ae glee variables, which make it impossible to compare the res 
1 ar y 
i ante fev xpi ation gup seems to ein Cate text-book (195 hap: ts 
of identity (of two factors) will be the correlation i a ps y iei uS 8 "pven 
criterion of course suffers from all the failings s" " H factor-seores (Bhrenberg, 1953, p. 140, 9f eam e 
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À I. INTRODUCTION én 
The purpose of this paper is twofold. First, it is intended to show by paene. 
example the fruitfulness of a view of psychological theory put forward in anot} wes 
(Deutsch, 1953). In this the author proposed a theory of motivation and learnit MF. 
was of a particular logical nature. It was argued that the task of a theory in Lom with- 
is to infer the system or mechanism which is producing the phenomena of dns ui 
out necessarily giving the embodiment of such a system. That such a policy was e P alli 
feasible at this stage was shown by the construction of a system whose proper m as] 
closely with those of a motivated learning organism. Further, to show that thi of th 
was really the description of a mechanism in general terms and not a e dessus MM 
behaviour of an animal in highfalutin language a machine was actually built em hov 
the system. It is intended here to give another example of such a theory and to 8 
this approach is of use in the study of perception. . -us theory 
The second object is partially to fill what many felt to be a gap in the p hic 
The system described in the previous paper dealt with and acted on informati ^s take 
had already been digested. The process of classifying environmental stimulation w g shap? 
for granted. In what follows an attempt is made to elaborate a mechanism e eo? 
perception which is complementary to the behaviour system. Though there ha M. 
previous attempts in this direction, none of the models suggested has had prom mals 
which tallied sufficiently with the known peculiarities of shape recognition in ? joti” 
Nor was it possible to put them to test as they made no particular further Pre ato 
about behaviour. Accordingly they have more the status of inventions than of expl? 
theories. 


II. THE PROBLEM gb 
What are these known 


explain? 
There are six main facts: a. Ht 8 
(a) Animals can recognize shapes independent of their location in the visual fp oy? 
not necessary to fixate the centre of a figure in order to recognize it nor nee 
be moved around the contours of a figure. 
(6) Recognition can be 


the visual field. (By this i 
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peculiarities which any theory concerning the subjee 


+ iy es 
! i hich seem sufficiently obviou yhe? 
(4) Mirror images app i n confuse . 
This would darid to cake human beings tend to div 
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these a contour is rotated in two dimensions until it coincides with one of the many 
patterns already laid down. But such a superimposition cannot take place in the case of 
mirror images and no room is left for this particular type of confusion. 
" (e) Visually primitive organisms such as the rat and the octopus find it hard (perhaps 
Impossible) to distinguish between squares and circles. This does not seem to be a limitation 
Imposed by the peripheral characteristics of the optical systems. It appears to be a more 
Central defect as these organisms can distinguish shapes which are far more alike geo- 
metrically, This*type of evidence tends to cast doubt on theories which base themselves 
on the angular properties of figures. To quote Lashley (1938): ‘The pair of figures giving 
Steatest difficulty of discrimination where the element of acuity might play a part are 
te square and the circle. In several experiments these have required from 60 to 300 
trials for learning and only one-fourth of the animals have shown any improvement above 
Chance, Yet acuity is certainly not the chief limiting factor in thiscase." 4 
(f) These abilities, which appear to be mediated by the striate cortex, survive the 
Temoval of the major part of it. It is therefore reasonable to suppose that this ability 
e disentangle shape is common to all parts of the striate area and that one part of the 
‘Striate area is not essential in helping the next one to operate. 
This consideration would tend to rule out notions based on a scanning process. It is 


"cult to see how a regular scan could be maintained in the presence of extensive 


omage, Further, any system which requires the fixation of the centre of a figure so that 


x coincides with the centre of the visual field must also be ruled out. The ability is main- 
“ited even when there are extensive scotomata of central origin. s 

1 what follows a system is proposed which will abstract from and yet'satisfy the above 
Cifications, Tt will also lead to fresh predictions about the discriminability of certain 


es. It is therefore testable. , Ms 
18 not suggested that it is the only system concerned in recognition. There must be 
er systems "Be n to the recognition of brightness, location and size. This makes many 
Periments on pattern discrimination difficult to assess from the point of view of 


ev nore ae 
‘dence for the mechanism of shape discrimination pure and simple. 


Spe 


III. Tur SYSTEM 
(or cells) arranged in two dimensions, each 
of cells has messages arriving on it 
ells is joined to a particular retinal 


Let i 
nj T Assume that there is an array of units A 
ftom He many neighbours. This plane compose 


ight receptors (or the retina). Each group of c dies : 
“lement in ae a T that neighbouring retinal elements also excite neighbouring groups 
i cells On this Ndé Mem. array. But it is assumed that only a particular source of 
a lon ig passed on from the retina. This is excitation from contours, the regions of 
© shar 

Pest change. : s . , 
b, s When a ball is focused on the retina the contour of this ball is projected on this 
the “dimensional array. Excitation in the form of a circle will appear on it. Thus we have 
8t rule, f 


tegi, ach unit on the two-dimensional array can b 
2 


e excited by a contour falling on the 


9t the reti ich it is joined. [vilis 
Wh d en UR s tio iif retina arrives each unit will pass'on a pulse down 
at wi ak eae Tt will also excite its neighbour. This neighbour 


iy "lll be e, bl 
all on cable. s , i n 
ass it on b. E wi elitas when a contour is projected on the two-dimensional 
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array two things will occur: a message consisting of one pulse will be passed down the 
. final common cable by each cell or unit on which that contour lies. Thus a measure of the 


total number of cells stimulated will be passed down. 


3. Second, the contour will excite all the cells which lie next to it on the two-dimen- 
sional array. These will pass the excitation on to their neighbours but not down the final 
common cable. The assumption is made that a cell will pass on its excitation at right 


angles to the contour of which it happens to be a component. Thus for instance the 


moving away. In the case of a curve, for instance an arc of a circle, it will be also an at 
of a circle moving away: parallel’ to it, but gradually decreasing as it draws away, coming 
to a point and then fanning out again, this time reversed (since all the advancing point 


of excitation move at the same speed from the point of their origin). 
4. As such lateral excitation from a point in a contour advances another message 


excitation produced by a straight line will be a line equal and parallel to. it and 3 


ST : Ye ur 
be sent down the final common cable as soon as it coincides with another pointina conto 


imposed on the two-dimensional array. 


: > " ne 
This message down the final common cable will at each moment give a measure of b 
number of points thus brought into coincidence. For example, if the figure is à rectang“ 


will 


the first set of pulses sent down the final common cable will be a measure of the tota 


number of cells excited lying on the contour (rules 1 and 2). The second set of pulses d 


own 


the final common cable will be sent when the excitation travelling in a parallel line (14° 


coincides with the two longer sides. 


sides down the final common path all at the same instant of time. Some time later 


will 
thes? 
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` pairs of sides are equidistant the advancing disturbances will hit the sides simultaneo sy 
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points lying opposite each other are equidistant. Therefore the distur” yp 
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: To make the logic of this deduction clear let us consider an equilateral triangle, the 
simplest of the regular polygons without parallel sides. As soon as this is projected on the 
two-dimensional array a message will be sent down the final common cable giving a 
Measure of the total length of contour. Immediately after this the three sides will pro- 
Pagate lines of disturbance parallel to themselves. As these lines of disturbance meet the 
Contours of the triangle, there will be another message sent down the final common cable. 

ut this time the cells on the contour will not fire off all together as the disturbance will 

ass across them obliquely. Their firing will be staggered according to the angle at which 
the disturbance and the contour interact. Thus in the case of the equilateral triangle, there 
will be a large initial spike or sharp volley followed immediately*by a much smaller con- 
tinuous discharge which will suddenly cease. ' . 
In the case of the pentagon then there will be a large and sudden first spike (as with all 

Bures) followed by a gap (before the disturbances make contact with the opposite sides). 

ere will then be a message of a much smaller magnitude and spread out in time, 

9 "owing it as the disturbance meets the opposite contours obliquely. The pentagon then, 
Blven this System of encoding and decoding ought to be quite easily discriminable from ` 

oth a circle and a square, whilst these latter appear the same. 

1 In spite of this interesting confusion it would seem that this system would derive fairly 

stinctive messages from most shapes which cannot be superimposed. There are two 
exceptions to this which are again important. This is the case of mirror images (fact d), 
Another interesting property which seems accounted for. The same message will be sent 
Wn the final common cable as long as the relations of angle to length of side remain 
© same internal to the figure. : 5 

. The second relates to figures with highly complex and irregular contours and internal 

Res. Unless there is some regularity of geometrical arrangement within complicated 

Bures, the messages down the final common cable generated by these will tend to approxi- 
Mate with growing complexity. There would be a very large initial spike followed by a 
Continuous signal as the many disturbances set up by contours hit other contours con- 

anously, Any feature of equal or parallel spacing, which we normally call regularity, 
oila Set up messages which were synchronous and thus additive or sharp, giving nse 
o distinctive pealis in the message. Absence of these would lead to the opposite. This 
s les With Lashley’s (1938) experimental findings. ‘The indications are that a somewhat 


Ber number of animals fail to discriminate irregular than regular geometrical figures, 


ut those which do discriminate require no longer to learn the one than the other type. 
ere is eviden ce that those animals which learn do so by isolating some simpler cue or 
fi 


gure,’ , ties of sending the same r 
dow. System outlined would also display the properties of ^r den message 
?WD the final common cable whatever the inclination or position of 5 gure on the two- 
i €Nsional array (facts a+b). The message generated depends Eee y on the properties 
the Sure itself and not on its relation with some external axes. 


j T << <plained. This is the animal’ ili 
lay © far only one fact of the original six is left unexplaine nimal’s ability 


: 4 ding two-dimensional i 
of "ecogni;e Shape independent of size (fact c). The angot ok hitdi 2 ds array will 
i Course Pass on infi tion derived from differences in size though it discards differences 

Hostis informa ions between the components of the message 


1 rti d 
Pass; 9n. However, the same propo Il be preserved provided that the shape alone is 
Con, 


Ng down the fi ble wi : 

nal common cà z 
Sta; E f identical proportions to the same message 
a at. The problem of reducing messages o Gen. Psych. 46, 1 
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or having a detector which is.only sensitive to the proportions independent pe 
therefore be separately considered if we adopt this scheme. A way of oe 7i oa 
envisaged, especially as the first part of the message in the system outline » o "sb 
provide an indication of the scale of the figure. The difficulty is to decide betw een p me. 
alternatives as there are hardly any clues. There is a constant relationship pin E 
initial pulse giving the length of the contour, and the size of the rest of the : si. 
message for each particular figure. This relation may be used to reduce the a z ad 
each figure to the same size, whatever the original size of this figure. =f the ks ita 
second part of the message is always divided by the size of the first, the Ws. [ur 
message for a given shape will not only be of the same proportions but also o ny de 
absolute height. (The problem of the recognition of a figure now becomes mer 
recognizing pulses of identical height. 
d suite ME o be worked? For dus the measure of the total numbasi 
cells involved signalling the length of the contour could pass on ahead. It could t Wl pas 
on a section of the final common cable through which the whole message would Y. bs 
on its way to the final detector units. It would throw this section of the final X. 
into a state of refractoriness proportionate to the magnitude of this measure. It 
thus alter its threshold of response to the following message to differing degrees: e pio” 
a very small proportion of a message following a large pulse would survive. e a pot 
portion of the measure after a small pulse had set the ‘resistance’ would pass. Thus s they 
_ these messages were derived from the same shape, let us say at different; i. "ent? 
would both give rise to a message the height of whose pulses was physically sr, a 
they would pass to the final stage whither we shall not follow them. We shoul P ple 
- far into the realms of speculation to give an answer to what no longer seems 2 H shap? | 
So far a mechanism has been suggested to reduce à purely relational entity, i quis | 
regardless of its location, size and inclination, to a unique set of physical even 


o 
2 : À s imal's Shap” | 
mechanism also shares some other rather peculiar properties with an animal that 


T 


recognition mechanism. It is therefore supposed that such a mechanism is in ap 
used by an animal. i 
This mechanism has other properties which follow as predictions. b ot wee? 
_ 1. Itshould prove easier to discriminate between a square and a rectangle than” 
a square and a rectangle both with one side missing. noth” 
2. There should be an almost perfect transfer from an equilateral triangle to f " 
with one side missing. This agrees with Lashley's findings, but this type of transfer" eat 
be worse in the case of other triangles, where the removal of a side should on ng 
difference. For instance the removal of the hypotenuse in the case of a righ 


triangle should militate more strongly against transfer. enc? a 
3. Shallow curves should be undistinguishable from straight lines in the ap i jin w 

other contours in the vicinity. (It may be that the factor of a change of directio" 

case of the curve may provide a cue here.) por 
4. Ifshallow curves and straight lines are indistinguishable, their addition to 2 oft 

identical figures should make ; i 


t H B i o5 t 

figu these discriminable, For instance, the substituti? eff 

curved side in a rectangle, should differentiate it from the normal rectangle: 

should be smaller for most triangles. b o | 
5. A mixture’ of a Square and a circle should be distinct from these even Hi o” 

are not distinct from each other. In fact transfer to a rectangle ought to be easier 
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circumstances, for instance, where two ares of a circle complete a square with two opposite 
Sides missing. ) 

6. A scotoma of central origin when falling wholly inside a figure, where there are no 
Contours in the vicinity, should prevent identification of the shape. 

T. The prediction concerning regular polygons with an odd number of sides has already 
been made. It will be noted that all these predictions are independent in the sense that 
Y would be difficult to subsume any two under a single generalization. If to the writer’s 
8teatest surpriso some of these predictions receive experimental confirmation, it may be 
Worth drawing a few more deductions fromthe theory. 

There are, however, some difficulties. ‘ à 

(i) Such a mechanism could only handle one figure at a time. Consider the effect on the 
Message down the final common cable of a square and a triangle in two different parts of 
the field. The two messages would be inextricably mixed up or Superimposed as they 
Would be sent down at one and the same time. They should therefore mask each other to 
à certain extent. But they are in fact recognized easily and separately except in one 
Interesting condition This is when the contours actually touch or cross. It is therefore 
Suggested that figures are passed to the two-dimensional array on the following principle. 

Ssume that the points in the visual field are arranged in an arbitrary order of precedence. 

e stimulated point which is highest in order will inhibit all the others, preventing their 
Passage until another signal (such as might arise from the final identification apparatus) 
18 sent up. Then the next point in order of precedence will be dealt with. Now consider 

© case where such points have neighbours.’ Assume that the effects of this inhibition 
are Overcome by a supervening excitation passed on from this point which is inhibiting 
all Others to those of its neighbours (if any) that were also excited, and passed on by these. 

18 assumed that interrupted contours are completed.) In this way a whole contour is 
Passed on (and other contours are kept in ‘cold storage’) until it is dealt with. If this was 
€ Case, masking of one figure by another would occur as soon as their outlines touched. 

Y Would now be dealt with as one complex figure. Something of the sort is borne out 

Sveryday experience and Gottschaldt's experiment (1926). In any case this is merely 
v Show that this property of being able to handle only one shape at a time can be circum- 
enteq by 


> 


an additional hypothesis. Pi circles. There is no evidence that human 


(i) Ei. st 
he: igher forms can distinguish squares uld be more plausible to propose a mechanism 


gsh : “thi 0 
Which ave any difficulty at allin this. It tinxit. The present scheme cannot be made to 


hin es d : . But there can be quite a simple 
'e aes between squares and circles as it stands P 


Seg a EC i 
Üiey and their Spacing in time. These will 


ar 3 ; 
th orm or figure. But their proportions may i i i 
uh Portions of the io. generated by these Aent wy fe identical. This 
Act ga: d the circle. : à 
qut ofa dis the case of the LM "d travelled by the laterally spreading disturbance 
Om PON are when the distanc Um refore, though the two pulses sent down in each 
Ur to contour is the same. Lhe: 2 3-2 
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case are of the same height, there will be a greater distance between the two pulses even 
though they are of the same height. The analysis of the encoded information by two 
different means would probably improve the accuracy of recognition even where no 
radical confusion was possible. Such a possibility of improving the system by further 
development without any basic change perhaps gives the whole suggestion an enhanced 
biological plausibility. d 
(iii) It will doubtless be objected that nothing has been done to explain the lateral spre? 
with the convenient properties postulated for it. No modus operandi has been suggeste 4 
This is admittedly a weakness of the hypothesis logically speaking. We ought in princip G 
to state what family of machine performs this task, what interrelationships we postulate 
among our elements. On the other hand from the point of view of practical science E 
suggest possible networks of some complexity merely because they are required e. 
retically would be somewhat foolish, especially as there is nothing to distinguish betui 
rival possibilities. It is really only necessary to ask whether it is plausible to assign aug 
a property to the nervous system. Has anything like it in fact been found? a 
Motokawa claims to have found evidence for a laterally spreading effect on the rene 
which he calls ‘retinal induction’. ‘For all these phenomena to take place it WO 
necessary that some process is propagated in a successive manner from one part te 7 
next contiguous part.... In other words, the front of propagated induction may be E. 
posed to proceed with a certain velocity through the retina, leaving a field of ns 
induction behind it’ (Motokawa, 1951). The processes of what Motokawa calls ina 
induction show some of the features of the lateral spread which are postulated and he of 
seem in many ways the least plausible physiologically. This is the ability for two tYP end: 
indirect induction to cross over each other without interference with each other's sp 0 
This property is clearly brought out in the phenomena of neutralization. Here ed. 
Processes generated by complementary colours invade each other's territory ^j 
pies each other. They do not form a contour as would happen if they nullifie 
The fact that similar processes a 


pe 

for 
ear to tak, retina would argue * gl 

ease and simplicity with which i pp ake place on the retina wo m 


i ce 
e proposed system could be embodied in the ut 
i ie System. Though no great weight is put on this analogy, it does show "sibl 
i ^ z of a process with somewhat similar properties in a structure of greater p in! 
P'exity is not too far fetched, It is true that what is so far known of this » ate? 


induction indi s 

bh io ^ greater crudity of operation than that which has been PO? x p 

ots "E Dem The further objection that such a central spreading pro? o0 

suspected rétina] Schi eel grounds can be answered by saying f^? a P 
10n on anatomical ; b 

Of cour N grounds either. ot 
stressed ORAE aiea ic one on retinal induction this possible analogy oan cal 
. 5 s 
propagated retinal Ee tei most one should say about it is that such 9 


ng considered by some neurophysiologists. 


IV. Summary ag 

p mon ur 
: unt r 

. . " 0 +g! 
is given. These are ability to abat number of facts which any theory must ace F. s 
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pois of shape of mirror images and of squares and circles in some species, and lastly 
Survival of these abilities following extensive lesions of the striate area. 
Ns pon which displays the requisite properties is suggested. This mechanism is 
nj n to have further properties which ought to manifest themselves in behaviour if 
Ppropriate tests are made. 

E various objections are discussed. Aspects of the mechanism are not entirely 

neurophysiological plausibility. 

o 
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I. INTRODUCTION ea 

Luria's method (1932) is sufficiently well known to make a detailed explanation a 
necessary; essentially, it consists of a union between verbal and motor responses 1™ the 
word-association process. According to Luria, by connecting the verbal response M. " 
motor reaction of the hand, a system can be created capable of reflecting the w i. 
dynamic character of the central associative process; this union gives to the invesba ra " 
a method by which it is possible to estimate changes in an obscure process by examina E 
of clearly defined and easily accessible motor reactions. Thus, every sharp fluctuation a 
every tendency to a speech response, every marked central affective disorganization» 
be observed and analysed in a compound motor reaction. à 

Some interesting work has been reported on the various problems of the Luri Clarkes 
during the last twenty or so years, and this has been reviewed in detail elsewhere ( oss did 
1950). Suffice it to say that these experiments have shown the essential correct i. 
Luria’s thesis. For this reason, it was decided to incorporate an association-motor "s í 
ment in a research to determine the value of objective tests as measures of nenrob a 
Only the main positive results of the Luria experiment are reported here; for fuller 
of methodology and procedure see Clarke (loc. cit.). 


a technique | 


II. THE POPULATION fro” 
The subjects consisted of forty-three neuroties who were all about to be discharg? die? 
the Army on the grounds of their psychiatric disabilities and forty-three ' normal and 
from an Army depot. The average ages of both groups were in the early twenties ^. js 
will be seen later, the neurotics were significantly less intelligent than the eontzo 
latter was probably at least in part the result of a selection factor. 


III. PROCEDURE gol 


$ eu 
g fifty words was drawn up, a few of these being ? 


A word-association list containin 
the list was as follows: 


Li 

2 te ll. Marriage 21. Prostitute 31. Bright n by 

cs 12. Fire 22. Headache 32. Persecution 42. Ta NY 

3. Friends 13. Mother 23. Me 33. Late 43. Git 

4. Tired 14. Nerves 24. Circle 34. Jui 44. o 

7 nd 7 Nakell 25. Drugs 35. Children 45. m. 
qs 16. Ink - 26. Dance 36. Fear 46. Le, 

$ reourse 17. Inferiority 27. Castrate 3 47. oer 

8. Home 18. Family 28. Wife oar 485 YOR d 

9. Parade 19. Neutral 29. Interest 20. Kim 49. Te d 
10. Rain 20. Book 30. Murder th, Geca 20: ee 
* i 5 

dd Ee oa B a research programme at the Maudsley Hospital directed by D! a i 
y e Scientific Study of Personality, 1952, Dadon Routledge & Kegan eS 
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; The apparatus consisted of an ink-pen continuous record kymograph, an electrical 
memory drum’ which presented each word in turn to the subject through a small window 
at 10-sec, intervals, and a pneumatic linkage for the plate on which the right hand rested. 
There was one addition to this test, aimed at casting some light on the process of 
‘selective remembering’ in relation to the list of stimulus words. There have been several 
Mvestigations in the past into the concept of repression, by means of word lists being 
shown to the subject, and subsequent attempt by him to recall their contents. As Zeller 
(1950) points out in a recent review of the whole field of experimental investigation of this 
Concept, no really significant findings emerge. Some of the writers he quotes had assumed 
Certain words to be ‘ pleasantly’ or *unpleasantly* toned, thus introducing an element of 
Subjectivity, In order to find out whether words remembered in this way are those which 
Bre Pleasantly toned, and those forgotten of unpleasant affective value, it is necessary to 
ave some objective criterion for ‘unpleasant affective value’. Thus, at the conclusion of 
e main test the subject, without previous warning, was asked to note down in a 3-min. 
Period all the stimulus words that he could remember. It was known that this procedure 
Would show certain words to be more frequently remembered than others. The question 
thus became: Would those words which produced the greatest motor disturbance on the 
test be those which were least frequently remembered by the subjects? An affirmative 
answer would support the concept of repression or ‘active forgetting ' in the test situation. 
n Addition, a second question was asked, namely: Would differences in selective 
remembering be apparent in the two groups, i.e. would the neurotic tend to remember 
i “tent words from the controls? A final point of interest was whether there would be 
g Significant difference in the number of words recalled by the neurotic and control groups; 
Was predicted that this measure would be positively correlated with intelligence. 
"fore the test commenced the subject was told that this was an experiment to see how 
quick] he could react, and that as each word appeared he was to say the first word that 
“me to mind, no matter what it was, at the same time pressing down the right hand plate 
Ee keeping his left hand passively resting on a lever. Sufficient practice was given to 
"sure that the subject was clear about what he had to do. 
IV. RESULTS 


It. k 
ex^ ; ze motor responses, and small and 
lay, as found that motor reaction times, failures to ma P 


sh 8€ motor disturbances (measured as deviations from the straight ae the record) all 
Owed Significant point-biserial correlations with neuroticism. In addition, all these 
“sures Correlated significantly negatively with dagelligenisp MT Hi Vossius Test) 
5. us, į the effect; of intelligence on these scores was held constant by the part-correlation 
thoq, E E Mee the particular measure and the criterion (neuroticism) 

8 
somewhat reduced. was found by the addition of the 


e ^ A vo groups 
folloy inst score for differentiating the two a) right-hand ‘small’ disturbances, and 


ving items: tion ti s 3 

D T ce ct Geile The results gained fom this composite Sr gre 
Own į 

© Table 1. bulary Test gave an r of — 0-590. Using 

n indicator of neuroticism, twenty-two 

sclassified (eight neuroties and fourteen 
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If the effect of intelligence on this composite motor disturbance score is held constant 
by the part-correlation method (for this sample intelligence and neuroticism correlating 
to the extent of — 0-320) then the correlation between the composite score and the criterion 
is reduced to 0-364. 

The reader will have noted that all the aspects of motor disturbance on this test were 
negatively correlated with ‘intelligence’ as measured by the Mill Hill Vocabulary Test. 
Such a relationship seems not to have been noted in previous work, although Tendler 
(1945) reports it in regard to reaction times. > 


Table 1 
Neurotics Controls 
Mean 52-256 26-791 
, Variance 694-481 398-741 
N 43 43 


Tz» (neuroticism) —0-483. 
F ratio =25-810, significant at the 0-001 level. 


The Mill Hill Vocabulary Test is a test of verbal understanding; it might thus be possible 
that the neurotics, whose Mill Hill scores were significantly lower than those ofthe dana Ü 
showed disturbance as a correlate of lack of understanding. Three of the words ye t 
stimulus list, ‘Castrate’, ‘Inferiority’? and ‘Persecution’, not infrequently elicitec a 
response ‘I don’t know what it means’. Other words, such as ‘Vomit’ and ‘Posting - 
were responded to in this way less frequently. One way of determining whether ords 
turbance was partly a product of lack of understanding was to take a series of Me 
which a priori and empirically would seem to have been understood by all subj ects, We 
also showed differential disturbance on the motor level, and correlate the distur als? 
score for these words with the Mill Hill score to see whether a significant correlation 
obtained. The following words were selected: ‘Pain’, ‘Interest’, ‘Me’, ‘Late’, ' en pant? 
‘Colour’. On these words the point-biserial correlation of the composite dist 14831 
score with neuroticism was 0:593. Correlation with the Mill Hill Test gave an ? of ord? 
which should be compared with the correlation of the disturbance score on all the Y 
of the list with the Mill Hill score: —0-590. „p whid 

The fact that a significant correlation also obtains using stimulus words Ul ii ew 
rsh anti hapai dieci urbana bean patat "ON a 
le le ae Pires that the negative correlations with the verbal ipe ig of? 
T feb "neu ty of some of the words themselves. Previous e terfer pe 

nce In association as being due primarily to affective 1077. «ft? 


though it is true that the recent w Albi u hat: 
t work of Albi 1 i ppose t b 
clear that the quantitati mit no (1948) leads him to supp g th® 


(it) is not a simple quality, 


but is dependent on several factors.’ gn 


It will be remembered that Luria postulated a‘ functional barrier’ which by 2 mE D 
em We conflict confined to cortical areas until adequate motor outlets KR " E 
2 us : e su ject with the weak functional barrier showed greater motor dis arbor owt 

ese tests, while the records of the subject with a st; functional barrie* i "ni 
KT ient Tesponse and little disturbance Luria midi d studying i m 

e reaction nir 
years of Aed Inte see that the functional barrier does not exist in gf 
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about the time of the development in the child of the active organization of speech, and that it is 
absent in cases of serious mental retardation. All this connects the functional barrier with 
the higher psychological mechanisms, and the data of aphasia place it in direct relation to 
Speech and symbolic mechanisms,} the falling out of which produces a diffused reaction...".* 
In relation to the above, the present findings seem to support the concept of the functional 
barrier, and are quite in keeping with Luria’s work, What is surprising, however, is that 
neither he nor later workers considered the natural corollary of the above views, namely 
that verbal intelligence would be negatively correlated with motor disturbance (as demon- 
Strated in the present investigation), or alternatively, the greater the intelligence, the 
&reater the tendency towards a ‘strong’ functional barrier, or vice versa. This has more 
than academic interest, since these previous workers have treated motor disturbance as 
eing only the effect of emotional arousal, and have neglected this further aspect. 

t will have been noted that the correlation of the disturbance score with the criterion 
Was given in both ‘corrected’ and ‘uncorrected’ forms, the former giving the criterion 
Correlation after the effect of intelligence had been held constant. This procedure assumes 


at neuroticism and intelligence are orthogonal, but numerous researches, like the present 
one, have reported small significant negative correlations between neuroticism and 
ould have been, partly at any rate, the effect of 
therefore, which of the two values of criterion 
? The present research has shown that the lower 


d therefore the weaker the functional 


intel}; 
san sence, In the present study this ¢ 
Cor e ng. The question thus becomes, 

Teations represents the ‘true’ value 


le i ; . 
Intelligence, the greater the disturbance and ti uic 
“tier; it has also shown that the lower the intelligence the greater the neuroticism. 


A other words a weaker functional barrier is associated with greater neuroticism and 
B , P1 

OWer Intelligence, "These results, showing an interdependence of these factors, are con- 
Stent with the view that lower intelligence may constitute part of the criterion, neuroti- 

in : " 

E If this is so, then the uncorrected criterion correlation represents the ‘truer 
alue > 

disturbance score between the two groups 


In additi ; 
tion to the analysis of the composite F à 

Of subs O Uno: RO ysls 3 t was decided to tabulat 

thi “ejects (which showed a significant difference between them), i ulate 


18 score against the individual words from the stimulus list. This was designed to answer 
Westion of i tance: Is the tendency towards disturbance on the part of 
eurot, ME different in degree? Response to the word-association 


| Toties and P t : 
Situation Nes Sempron n is held implicitly to be strongly correlated with response 
à the Tife situati yy of stress’ which the particular words signify. According to 
h TONGOL arene ne would expect a significant difference 


uroticism, 0. : : 
he life situation), but a high correlation between 


Rani g both in the test and in the life situation) 
in th uli which promoted the CN have stressed the view that the neurotic 


Derg 
o; 
" na 


o : E 
Table Ne experiences, but which in most 


below will be found the disturbance score 


0-154, highl 

. “de . 3 he two sets of scores was , highly 

Signig. diff lation between t : 

the Cant, liue fk Hoe is a strong tendency for the two oo by 

the Same word = a Table 1 has shown, this disturbance 1s egree in 
€ two s, though as Ta a 

pores 2 Loc. cit. p. 394. 


1 Present writer's italics. 
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Table 2 
T 
Disturbance score Disturbance score 
re ee TST = RES, 
Word Neurotics Controls Word Neurotics Controls 
Ruler 33 14 Castrate 86 64 
Friends 36 18 Wife 47 21 
Tired 34 8 Interest 86 40 
Vomit 35 24 Murder 37 21 
Reason 51 25 Bright 21 9 
Intercourse 65 28 Persecution 78 50 
Home 32 25 Late 52 18 
Parade 36 16 Juice 38 SI 
Rain 22 7 Children 51 Le 
Marriage 42 22 Fear 65 45 
Fire 34 12 Lamp 26 15 
Mother 32 15 Coat 34 15 
Nerves « 60 35 Kiss 59 33 
Naked 37 26 Grace 68 37 
Ink 30 15 Germs 41 29 
Inferiority 75 39 Father 43 20 
Family 39 20 Gravy 4l 15 
Neutral 76 42 Nice 54 23 
Book 28 16 Frame 34 18 
Prostitute 52 34 Leap 31 12 
Headache 32 21 Colour 49 15 
Me 41 13 Venereal 60 33 
Circle 28 19 Pain 59 19 
Drugs 46 22 Flower 34 13 


Dance 45 22 


V. SELECTIVE REMEMBERING 
pject 


period. ptrol 

The number of times each word was recalled was tabulated for neurotic and o3 
groups. The correlation between scores thus obtained was exceedingly high m 
showing that the same selective process was operating in the memory of the mon tte 
both groups (i.e. the same words tended to be remembered, and the same words fore? art 
by neurotics and controls). As would be expected, the factor of recency played $0 a the 
words towards the end of the list being recalled more frequently than words E Wg 
beginning. Over and above this factor, however, the greatest tendency present pes 
remember words connected with family and sex (e.g. intercourse, mother, prostituto: TA 
children, kiss, father, venereal, etc.). Approximately 52% of all words recalled Pie 
to these ‘areas of stress’, while only about a quarter of the sicenitns words can be © í 
under these two headings. 

The next question concerns the relation between the tendency to remember ^ P ion 
word, and motor disturbance on that word. In the case of the neurotics, this wr ot 
MES — 0:005, and for the controls —0:082, thus showing that words which cause 
disturbance tended neither to be remembered, nor to be forgotten or represse™ — 4 w 

The correlation between the number of words AE by the subjects "d oe 
Mill Hill Vocabulary Test scores was 0-549, thus confirming the predictio? i 
number of words recalled would be correlated with intelli E s 

The controls tended to remember more words than aid the nburotick (F "ratio: 
significant at the 0-01 level). When the effect of intelligence on the *numbe? of Y 


16” 
9 7 dé 
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remembered ? score was held constant by the part-correlation method, the negative 
B beat correlation with neuroticism decreased to insignificance. Thus the intelligence 
ifferences between the two groups account for the greater remembering capacity of the 
Controls. 
VI. SUMMARY 
This paper describes part of an experiment using the Luria Association-Motor technique. 
: he stimulus list contained fifty words, most of which were designed to have an emotional 
otai, A” composite score, derived from single measures which were shown to 
Iscriminate significantly between groups of neurotic and ‘normal’ soldiers, was found to 
ave a point-biserial correlation of 0-483 with the criterion, neuroticism. Misclassification 
on the basis of this composite motor-disturbance score would have been about 25% on 


t h 
* population studied. * 
ather high negative correlations of both single and composite motor-disturbance 
urbance is not only associated with 


8 LAW. r I 
ety S with intelligence were obtained; thus, dist i 
i Tor arousals, as previous workers have supposed, but also negatively related with 
x celligence, in populations which approximate to normal distribution with respect to 


e latter, That this negative relation with an intelligence test based on knowledge of the 
: *àning of words was not due to the subjects’ difficulty in comprehending the meaning 
, Some of the stimuli, was shown by selecting six words on which there was a significant 


S erentiation between the groups (in terms of motor disturbance) and which both on 
Priori and empirical grounds could not have failed to have been understood. The cor- 


Telat; 5 SNNT 
lation was still, however, negative and highly significant. E : 
as been shown that Luria's * functional barrier’, which keeps conflict in the higher 


Stab: al levels until integrated motor outlets are found, is related not only to ae 
fact llity but also to the general mental ability and efficiency of the organism. This latter 
Or has not been taken into account by previous workers employing similar techniques. 
(p analysis of disturbance on the individual stimulus words ian ey correlation 
di 4) between the two groups, indicating that the same E ten 3 produce 

Urbance in both normals and neurotics, and that the difference etween them is one 


of degree gd r 

Sn * same ia remembering was apparent in both Era although the 
vutrols remembered a sionificantly higher proportion of the stimulus cel This 

th “teties could. however s accounted for by the difference in intellectual level between 

n ' Wo Eoups, hare was no relationship between motor ee E e forgetting 

NM he Word, and thus the concept of repression of disturbing stimul in tnis SI uation was 


Supported, 


Cortijo. 
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THE CONSTRUCTION OF AN INDEX OF INTELLIGENCE 


By WILLIAM A. BELSON 
Audience Research Department, B.B.C. 
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I. INTRODUCTION 
(1) The originating problem d 
Intelligence, assessed by a measure primarily of ‘ g (the Vernon Abstraction Test), ha 
emerged in studies by the B.B.C.’s Audience Research Department as a variable hig 
related to a listener's ability to comprehend broadcast talks (Belson, 1952). Boos M 
this relationship, intelligence (defined as g) became an important category for the sta 
ment of the results of such studies of comprehension. te 
In effect, this meant that the most meaningful statement of a programme’s et i0 | 
hensibility was to be made through a joint statement of (a) its comprehensibili T id 
people in different intelligence groups, and (b) the distribution according to intellige 
of the people who eventually constitute its audience.! , 
The first of these needs could in fact be met in a fairly direct way. Comprehens! 
generally involve the playing, in conference rooms, of recorded programmes 
informative kind) to small, carefully selected groups of people and the subsequent d 
of group tests aimed at finding out if the individuals in the group have been able to or al 
the various points presented in the programme. Under these conditions & o 
intelligence test could be given with the other tests, so that comprehension scores” op 
in fact be stated in terms of intelligence. It was hard to see, however, how the intellig ds 
distribution of the programme’s normal audience could be ascertained. Survey W°” jg 
would have had to be used in order to meet a representative sample of the program tio? 
actual audience, and this meant that the doorstep interview was the best testing 9! mui? 
that could be expected in a large number of cases—which situation was obviously were 
inadequate for the delivery of the usual sort of intelligence test. If survey methods aod 
to be used, what seemed necessary was some short assessor of g, simple to ned 
relatively independent of the conditions of the interview. " cou! 
It also appeared at the time that it would be a decided advantage if such 2 i pet po 
uc ia ep = se in the test room, for the formal test of g. For ne jes 1 
comprehension are, icone E uid lvo Se &ubstiisBlam, The ipud whic E 
Pace x ea Secret usually conducted during evening sessions, half o qnl pe? 
ssion of their programmes, and the delivery of 2 for 30? 


ntellig? 


on tests 
n 


1 An important additional func 


ti j i —- fi 
test score, of groups of people tak ion of such test results is to allow the matching, in terms ° 


ing part in certain comprehension studies. 
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os upa considerable part of the limited time thus available for experimental 

Eu. ^ m to this, the listeners who take part are generally unfamiliar with the 

ee or of standard testing conditions, and this meant that special 
ii Eu the delivery of the test had normally to be made. 

foibles a. s double need, a short device was developed—a device, that is, to make 

lis pu assessment of g under survey conditions, and usable also in the test room. 

ims presents the device, not so much in its departmental use as for whatever value 
Y have to social psychology as an independent research tool. 


T (ii) General principle of the device 

Sa E n of instrument were considered, one of them a short, disguised, intelligence 
carefull "m other an index of intelligence. The principles on which, they work should»be 
iffer "ih Istinguished. In the indez, the basic idea is that if people of different intelligence 
newspa espect of certain relatively stable characteristics (e.g. education, age, choice of 
Bv m occupation), these characteristics may be used as indices of intelligence, the 
on 1 genae being estimated from them. In the short intelligence test, on the other 
^ s subject is generally required at the time of testing to perform a task in such a way 
itis antes his ability to see relationships; speed in performance would also be 
index i hile the short test is no doubt less open to deliberate falsification than is the 
N E os test (as such) is dependent upon the vicissitudes of the interviewing situation: 
ition re of the training of the interviewer 1s likely to be important enough, but in 
Perfor, to this, it is necessary to think seriously of how typical are the intellective 
: has inde of people ‘caught on the doorstep' as it were; then again there is the 
*PProach, of applying any effective control to the time allowed for the test. The index 
qu » On the other hand, appears to be relatively independent of the conditions of 

i tview and does not involve the question of timing. Accordingly, research was 


Recto, maj ni 
inly towards the development of an index. 


II. METHOD AND RESULTS 
index: (1) the compilation of a list of 


tion Wit 1n order to select that combination of t 
the ^ the criterion; (3) the norming of the index 
eral adult population of Great Britain. 


Tho y; (i) Stage 1: items proposed as correlates of intelligence o 
fina] bá listing of proposed items was restricted to some extent by the requirement that the 
Ques}; CX Should fit into the general context of one OT another of the department's 
los, aires and also, to a slight degree, by an emphasis on items likely to be useful in 
dthig,, > Those finally listed for study included: occupational level, educational level 

"Bre, 2 28 choice of newspaper, frequency of book reading, frequency of cmema-going, 
of Crowding in the home hobbies and interests, attitude towards the criticism of 
Wn beliefs (by ‘eon asters), degree of attachment to radio, attitude towards 
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listening to the Third Programme, active membership of a society or club, the buying of 
Penguin or Pelican books, vse of the Radio Times in the selection of programmes, gener 
opinion of B.B.C. programmes, likes and dislikes in relation to specific programmes, 
programme service preference (that is, preference for the Home Service, or the Light 
Programme, or the Third Programme). 

Tt was of course clear at the outset that occupational level is related to intelligence 
(Foulds & Raven, 1948; Lingwood, 1952; Vernon, 1949). To make this item apply to the 
whole adult population, i& was proposed to rate housewives by job befcre marriage all 
retired people by last job held, though it was realized that this would probably add to the 
predictive inaccuracy óccasioned by the reported wide range of intelligence within any 
one occupational group. While it also seemed reasonable to expect a useful degree 9 
correlation between educational level and intelligence, the majority of the adult population 
in Great Britain did fiot proceed beyond elementary school (leaving at 14 or 15 or earlier 
and this suggested that educational level might not in fact be a very diser 
predictor. The inclusion of age in the list had its support in the various studies alrea y 
made of the relation between age and intelligence test score (Jones & Conrad, 1 E 
Miles & Miles, 1932; Vincent, 1952), though clearly much would depend upon the natu” 
of the intelligence test (Lorge, 1936; Wechsler, 1950). 


jminating 


(ii) Stage 2: item selection f 

This stage involved: (1) determining the extent of relation to intelligence test ws 
each of the proposed items; (2) determining, on the bases of these correlations, w 00 
combination of the proposed items would give the most accurate prediction of intellig? 
test score; (3) determining the degree of accuracy to be expected of this predict1o”- de 

(a) General procedure. Some 270 people, constituting a sample representative o arb 
adult population of Great Britain in terms of occupational level, age, and sex, took P je 
in this stage of the work. They were all drawn, by written invitation, from those pe, 
who were interviewed previously in one or another of the department's daily survey” jp 
listening and viewing! and they met on various evenings in London conference ro ts 
groups of 15 to 20. While part of the evening was devoted to explaining the requirem? of 
of the study and to winning co-operation, the essential steps were: (i) the gather og 
information allowing classification of each person in terms of each of the charact ; the 
or items to be examined; (ii) the delivery of a criterion test of intelligence (9) . test 
work was of a paper and pencil kind. Details of the main items and of the criterio 
are given below under Test materials. 

Previous research had established the rates at which people of different age: 
occupational level would turn up in response to invitation. These differential rates th’ 
taken into account in the issuing of invitations but, even so, a group secure ou? 
method of invitation could only approximately fulfil anp requirements; once the 8 
was in the test-room, however, the necessary details (about occupational level, po 5 
sex) were gathered and this made possible the subsequent refinement of the oa em 
that it finally approximated very closely indeed to the general adult population ni 
of occupational level, age and sex). d 

pv 


sex 


1 These are quota surveys, involvin, ag? (C 


whether or not gainfully employed, g 2500 interviews each day. The controls are social clas 
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(b) Test materials: the criterion test. The test used in this study as a criterion of in- 
telligence was the Vernon Abstraction Test. This test, which consists of forty abstraction- 
type items (Vernon & Parry, 1949) and imposes a time limit of 15 minutes, has only small 
verbal and numerical loadings and is primarily a test of g. Though it is a paper and pencil 
test, very little writing indeed is involved in it. It was this test which, as a measure of g 
used in earlier research (Belson, 1952), had brought out the importance of the relation 
between comprehension and g. This fact was one reason for its choice as a criterion in the 
Present study. Another reason, discussed more fully later on, was that its use here 
made it possible to draw directly from a large volume of data gathered in earlier re- 
Search. y 
(cj Test materials: the main items. Of the twenty-one items proposed as components of 
the index, only occupational level, age, educational level and ‘frequency of book reading’ 
are described in any detail here, as these were in fact the four items yielding the highest 
multiple-correlation with the criterion (details of the other items, along with their 
Correlations with the criterion are available from D.S.LR. Technical Information and 
9cuments Unit), 
" The scaling of occupational level required the collection of details of the subjects’ 
Ceupational background. Thus each of the subjects who was in a job completed a brief 
pee f his or her job, a short statement (of not 
More than two lines) of what was involved in the job, qualifications (if any) required for 


The construction of the scale, which 
Iman & Burt (1926), was influenced by research 


equi: 
haq i 


o he Scaling of educational level, the following educational information was re- 
(f ded: age of ceasing full-time education, type of school attended, the Matire OREN 
"they educati leted since leaving school, any examinations pue or pertificatey 
10n comple each person in one or another of 


; led, This s s i ible to place 
eight his information then made it poss! p EA] ably 
Or 


educati ing to ‘general ( : 
. ucational groups scaled pau Seems gies ero E lante 


e * 
bg pment”, (Both the occupationa vite Unit. 


"V. Technical Information and Docum: 


Age +) form. Classification according to 
S Was = ersonal detail form. Aia 

Sequens pM directly on à don the answer to the question *have you managed 
© ve, q ^J Of book reading’ was base 


g'yes^ ‘no’ or perhaps giving no reply 
ne used successfully by Goossen in his 
n of ‘choice of newspaper’ (where the 
hobbies (where a list of these was 
ifications were based on multiple-choice 


at aly. any books recently?’, the subject answerin 

Ameri this item is a very close approximation to 0 

an, m Study (Goossen, 1950). With the exceptio 

volunt, of newspapers read were given), interests an 

"ipo cred) and one or two other items, the class 
588 to questions of this kind. 
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(d) Results of item selection. In the final analysis the more highly predictive of the 


individual items were occupational level (+0-65), educational level ( -- 0:57), age (— 0-48) 
book reading (+0-38) and ‘attachment to radio’ (+0-35).1 These correlations and the 
inter-item correlations are shown in Table 1. Occupational level and age yielded 
multiple-correlation with intelligence of +0-785, educational level increasing it to oT 
and ‘book reading’ increasing it to 0-808. It should be noted that while egnoat A 
level is the second most powerful individual predictor, it is quite highly correlated ke 
occupational level; age, on the other hand, has practically zero ( — 0-07». correlation ae 
occupational level. Accordingly it is not surprising that, for the purpose of maximi 
correlation with the criterion, age is a better item to use in conjunction with occupation 
level than is educational level. 


“Table 1. Criterion and inter-item correlations 


Intelligence (g) Occupation Education Age Book reading 
Occupation 40:65 — — E e 
Education 4057 40:64 — — ri 
Age -0:48 -0-07 -0-15 — ecd 
Book reading 40-38 +0-28 40:23 -014 "n 
Attachment to radio 2035 4-038 4037 -037 om 


x i a Leer jnde* 
From a practical point of view, there seemed much to be gained by limiting the? he 


LH B H B H f31 1 1 
to occupational level and age and sacrificing the small gain in validity coming Mr. ys 
use of the third and the fourth items for the simplicity of a two-item index. Accor”? 
only occupational level and age were retained. 


(iii) Stage 3: setting up norms 

Norming was carried out in two steps. In the first step, the test results of an apP 
mately rectangular sample of people (that is, a group with an approximately equ? 3 test 
of people in each relevant subsection) was used to establish the mean intelligent ed 
Scores in each of the various occupation/age groups (e.g. skilled, 26-35 years; uns "na 
66-F years). The bulk of the material for doing this was fortunately available jer? 
earlier study in which each of over 1000 people of widely different age, occupation? " 
and intelligence, completed both the intelligence test and the occupation agi of si^ 
form used in the present study (Belson, 1952). There were six age groups ab each T d 
occupational levels, making thirty-six occupation/age subgroups in all. The -— git 
people in each of these averaged about 30. Mean intelligence test scores of the ^ yo 
groups at each occupational level were plotted and a limited amount of smoot 


sere lies 2. 
done. The thirty-six adjusted mean intelligence test scores are set out in Table ^ 4 jp 
Secondly, 


rosi 
pet 


interviews) being carried out 
centage of the population falling int 
percentages appear in Table 9. 
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Since the percentage size and the mean test score of each group was known, it was then 
Possible, through a simple cumulative frequency procedure, to determine which occupa- 
tion/age groups fell into the most intelligent 10% of the population, which fell into the 
ee 10% group, which into the third 10% group, and so on right down to the lowest 
Scoring 10%, group. 


Table 2, Percentage size of each occupation/age group, mean test scores and decile groups 


, Percentage adult 
Occupational level* population of 


T Great Britain 
, Age group 12 3 4 5 6 7 Others (excluding servicemen) 
2125 years 
ean test 33. 2 235 210 180 — — 
[A QE Score. 34-9 33:8 292 BS Hs nt 02 "m . 
Dec," Population 0-1 0-8 15 2 à < 
ecile group 1 I Hu HI IV VI -f = 
ean ti T 32. 195 16- — — 
ROE population "32 SS 37 45 as 19 os 194 
ecilo group I ° T II IV M VII — = 
Me qe 16-0 
n test, s 24-« 19-8 173 i s ium 
[AP cori 3 24-8 
% G.B e. 334 — 31 j 65 8 30 10 23-9 
Decile oe es at " P vy wW VH abe 
x58 Years 
9 ee test score 30-7 29-6 22.9 173 15:5 " d T EU 
aB. populati 2 53 52 5 z ed 
s il Esa ation e go IV vil VIII IX == 
m e Years e i03 
ocr test se 2g. o4 188 138 17 Ee E 
i Gs. Population p gs 244 33 21 ÉE E 168 
6. group S nu vum mx D 
jme h - 
of Q test score 227 215 130 100 2 22 16 135 
Deci, * Population 0-6 0:8 2:3 3:6 = X uim n 
AU ges tote n iw ix X ? 
o, total: B. T 
% als) - ni 138 — 56 100-0 
d S.B. Population 35 93 222 2501 20 3 "SR 
7 d; 4=skilled; 5 — moderately skilled; 6=semi-skilled; 


PNE i E 
~unekeigher and lower professional; 3 — highly skille S t unclassifiable. 


t Based 3 others = persons without occupational eon 
on the random sample referred to on p. 48. 


mbered, I, II, IH, ..-» X and were called the first, 
; which the various occupation/age 
n Roman type and this set of entries may be 


entries to estimate intelligence level 
ft Ithout further reference to any of the other 


1 ble 2 would be reduced to a 
Sj Ccupati - normal practice Ta l to 
impie aud level and = I guispe entered in the cells.) From Table 2 it will 
"^ a tele with pis inen in a survey is of occupational group 5 and of age 
person in 


P 46. ; dn nth decile group (VII) in respect of 
Melisa he will be rated as falling into the seve 


Th 
tton ten groups thus established were nu 
Combiy, hird, etc., decile groups. The deci! 
Useq „tions fell are entered in Table 2 i 


le groups into 


INFORMATION 

i III. GATHERING THE NECESSARY | 
i i i d for use of the ind 

dus „ring (duri interview) the information e. rn dion ies 

Stion, > (during a survey lm ie At > 


be put towar 


pout occupation should be as follows. 


E] S " 
hona about age and occupation may 
Gen. Psych. 46, 1 


a © asked for directly and questions & 
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(a) What is your job? .....issseeenenneretnn ennemi 
If housewife or retired, ask: : 
"What was your job before you married*/retired ? MESS 


If informant names more than one job, record the last one. 
(b) What kind of work do/did you do in this job? isset eeeeeenmntt 


If ‘yes’, ask: 
How many?......- «eee 
(d) What training or qualification did you need for the job? 


* If housewife and no previous occupation, refer all these questions to husband's job. 


ment. Ratings are made by office staff trained in the use of the scale, and of courses 
more extensive their knowledge about jobs, the better their ratings are likely to be f 
test room sessions the same information can be collected quite easily through 2 stan 


form. 


IV. CoMMENTS ON THE INDEX 


(i) Some limitations 
| 


lt is important to point out, first of all, that this index was designed as à olar p 
device for the grouping of results, and that though it works through prediction of indiv 
intelligence, it is not meant for the prediction of individual intelligence as such: | 1 go | 
it might be of some use as a general screening device, it is essentially a tool for soc? f 
inquiries involving the grouping of results. ;s pas? 
Secondly, it should be pointed out that the multiple-correlation of 4.0185 ie je 
upon information gathered under test room conditions and not in doorstep * 
even though the index is required to be valid under such doorstep conditions: ^ jabl 
items selected been more of a ‘test’ nature this might have been crucial, but with van 
like occupation and age it was tentatively assumed that there would not be kunt po 
differences in the information collected under the two conditions. Further "t j8 p 
is: can. should not, however, be ruled out. Somewhat more serious, perhaPr der 
limitation arising out of basing the index on the responses of a London samp e: d oo? y 
is evidence (Vernon, 1947) to suggest that some regional differences, small but ae is 
ae ae in mean intelligence test scores within a given occupation. i 
Thirdly paa national surveys some regional adjustment is necessary- arch Mi, 
unless g jan fect Ai ES in using the present index, viewed as a general pe e soi 
Its use in studies of oe in Epon or relevant way to the variable ™ the p p 
d 8 of comprehension (of broadcast talks), for instance, arose 0U 
egree of correlation found to exist between d ion scorer. w0 
probably accentuated by the essential oops oman Ik B 
noting in this connexion, h ai now Bip nature of the radio ta © ful " n 
z n, however, that g is not i st pow? oi? 
ein i a a Gare necessarily the most aii 7e i 
NTA D cdi Gee e. jani d an intelligence test with 2 A ot? 
slightly: Higher leval-chanedece o cm would correlate with comprehens/" , iis 
est primarily of g. Unfortunately, 2 test © 


; i r : : . , :adge 
The interviewer merely records the information without making either rating OT judg 4 


Y 
= = 
Ss 
TSS ES 
C T Meer —————— Á— 
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N really suitable for the very special test-room conditions concerned, was not avail- 
e at the time of the collection of the bulk of the data used in this project—namely the 


set of "^ : 
records giving age, occupational level and a measure of g referred to above (Belson, 


1952), 
N Gi) Suggested improvements 
9 doubt a number of improvements could be made in the index. In the first place it 


Sho : . š š : : 
uld be possible to continue with the adjustment of the scale in accordance with research 
cores in specific occupations. How far this 


find; N 
mgs which give mean intelligence test s 
c dimension of ‘skill and training required’ 


Cou] A zi A x 
i E be carried without destroying the basi 
course a matter of some importance, and in the end depends upon the relation 


m that variable and intelligence. The trend in such an adjustment is clearly towards 
ain cement of the ‘skill and training’ scale by a direct intelligence scale, each section 
a copiously illustrated by occupations for which the mean intelligence test score has 

determined by research. 
other improvement might be made, perhaps, through using educational information 
rag interpretation of the occupational details provided; again, one or two questions 
Mur palam might be added (e.g. whether monthly or weekly paid) to increase 
und iaa between jobs otherwise similar in description; and of course the better the 
da 9f general occupational information, the more accurate will be the placement of 
E € occupations upon the scale. Again, additional items (i.e. items additional to the 

actually used) might be added to the index, though there is probably only a narrow 


are] ia o 3 : * 
Bn within which this process could in practice be continued. 


in th 


(iii) The principle of indices 
dex of g may have as an independent research 
principles used in its construction to achieve 
level of accuracy suitable for the 
and variables, the measurement 
lengthy tests under carefully 


id Es apart from the value which this in 
Tapiq pow seem possible to employ the 

B Ssessment under survey conditions (and at a 
of Ping of results) of a certain range of other abilitie: 
oh normally requires the administration of relatively 


Cont 
Tolled conditions. 


e independent of the administra- 
sting of grades on a ten-point 
final form was based upon two items, ‘age’ 
lded a multiple correlation of +0-785 with 
Abstraction Test). Occupational 
ither to present job or job before 
e. A simple two-way table was 
ational level into an intelligence 
d for use in Great Britain. 


which would b 


5 è $ ee 5 . 
(deci Conventional tests. To this end an index' consi 


and 5 Scale was evolved. The index in its 
‘tell; °cupational level’, which together yie 
leve] E € (defined as g and assessed 
°Stitem ch is here used in a specialize 
every ent or, for housewives, to job 
Stade ima for the direct conversion of ag 

* The index as constructed and norme 


before marriag 
e and occup 
d is intende 
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I. INTRODUCTION 


interviewer of all kinds, especially psychotherapists and psychiatrists, have for long been 
plac by the problem of how to assess the fluctuations of tension and affect which take 
© In persons while being interviewed. It is increasingly being realized (Mowrer, 1953; 
nesch & Prestwood, 1949) that the best way to study such changes is through indicators 
mental and emotional states measured during, and by way of, the speech process itself. 
© present study is meant to contribute to the solution of this problem. 

7 A a search for such indicators the writer (1954) studied time sequences, rhythm, and 
d Speech, as well as a number of grammatical categories in language obtained 
tough time and speech recordings. These measures were tested for consistency within, 
(Go sitivity in discriminating between individuals, as well as between situations 
man-Kisler, 1952, 1954). The speech rate, or speed of talking, was found to be the 
St Consistent and most sensitive of these measures, and variations in the rate of speech 
ings te to be indicative of a total change in linguistic activity. The changes, which 
atu ed content and affected both speakers, were of a compensatory and self-regulating 
t Te. This finding suggested that variations in the speed of talking may serve to restore 
of alance of the linguistic equilibrium where this has been disturbed as a result either 
of tho’ affect or of tension having been aroused during the interview. Asa consequence 
E T" Studies the rate of speech production was subjected to further detailed analysis 

; man-Eisler. 19540). ] : 
Cong ar the following facts concerning speech rate have emerged. Speech rate is relatively 
Oves. E. nt for any person from one conversation to another when calculated as an average 
for ,, © total length of an individual's speech output. When speech rates were calculated 
fag A Individual utterances in a conversation (as the average number of syllables uttered 
More Minute) consistency was confined to long utterances containing 100 syllables or 
lon, ` “°F Shorter utterances a person's speed varied over five times as wide a range as for 
Uttey utterances, Moreover, short utterances were, on the average; faster than long 
Ote Nees, The fast rates of speech which were common in short utterances rarely 
log Tred in utterances more than 60 syllables long, and never in utterances of more than 
fron, ables. The greater speed of short utterances was assumed to be due to freedom 
Inhibiting factors, both physiological (need to take breath) and psychological 


is) 
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(emotional blocking or need to think), which are bound to slow down speech to n. 
extent. The psychological implications of speed and acceleration in speech have 
discussed elsewhere (Goldman-Eisler, 19546). 


Il. THE PROBLEM 


The present paper deals with the attempt to break down the measure of speech an: 
constituent measures derived from respiratory behaviour during speech. In be E. 
importance of breathing to the production of speech on the one hand, and ent aie 
tional significance of respiratory variations on the other, measures of speech- ies a 
activity promised to be more immediately relevant to the changing states of ten is 
affect during interviews than speech rate unqualified by further definition © 
expected to be. . . 5 

‘The problem to be solved was twofold. A workable method of measuring to 
during speech had to be found, and such measures of speech-breathing d M. 
developed as would prove psychologically relevant. The writer's object in the P 
paper is primarily to call attention to the technique. 


III. THE MEASURES 


| 
(i) Method of recording breath rate during speech "- 
: Coy 
The recording of breathing by the usual apparatus, pneumograph, spirometer, ne as 
most undesirable if the speakers are to remain as uninhibited and spontan codhi do 
necessary if we want to make investigations about natural and spontaneous SP 
use our type of analysis in psychiatric interviews and psychotherapy. - aistinctlY us 
The writer discovered that by listening carefully she could hear quite í halation o 
noise produced by speakers when inhaling air. Two observers counting in4 E. Jet? 
recordings, for which verbatim manuscripts were at hand, were practically ei ive jor" | 
agreement. The reliability of this method, of course, presupposes a highly sens! 
phone and most conscientious and accurate listening. 
| 
(i) Measuring speech production 
Using the above method the following measures for each utterance are at our 
(1) Duration of utterance, t. 
(2) Number of syllables in each utterance, N,. 
(3) Number of inspirations in each utterance, N;. 
From these we derive: 


aspe 


Ama 
(4) The rate of respiration, i.e. the number of inspirations per minute, N ad p 
rr for low rate of respiration). fot a 
(5) The rate of speech, i.e. the number of syllables per minute calculated m 
utterance, N,/t— SR. oe 
(6) Output per breath, i.e. the number of s -i | 
of syllables), N. | N;=ER ( 
(7) Its reciprocal, measuring th 


e 
yllables per expiration (or rate of 


or er for low expulsion rate). er 9 a 
e proportion of the returned air current e. "d 
Spoken expressed as a percentage, N,/N, x 100 (V 9/, 2 ventilation p 
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From the above it may be seen that the rate of speech N,/t is the product of breath rate 
and output per breath, i.e. N;/tx N,/N;— N,/t. From this formula it follows that there 
could be an infinite variety of combinations between the two factors N;/t and N/N; 
Possible for any particular rate of speech, the number of syllables per expiration de- 
creasing as breath rate increases and vice versa. Each particular rate of speech is a hyper- 
bola, the two sides being breath rate and number of syllables per breath. Thus when 
a person speaks at a rate, e.g., of 300 syllables per minute, he may have achieved it by 
inhaling 10 times and uttering an average of 30 syllables between each inspiration, or 
30 times speaking only 10 syllables between each breath, or anything between as well as 
beyond these figures. ^ 

Thus the same rate of speech would cover very different physiological and psycho- 
logical processes operating in the production of it. This is reminiscent of the different 
Moods which may be covered by the same metronomic tempo in 1ausic. 

Ve are proposing to describe any utterance in respect of the two processes which 
Combined give us a measure of the speech rate, namely the respiratory activity and the 
*&ree of its utilization as speech sounds. The former is given in the rate of respiration 
umber of inspirations per minute) and the latter as the number of syllables per expira- 
tion being, as will be shown later, also a measure of the rate of escape or expulsion of the 
returning (expired) air current. Fig. 1 with the speed hyperbolas (on double-logarithmic 
Paper they are straight lines) drawn in allows us to locate each utterance provided we 
Ow the number of syllables, the number of inspirations contained in it, as well as its 
uration, Examples of graphical representation on double-logarithmie paper are on 
P. 56, and we can see that even within the narrow confines of constant speed, utterances 
ler widely in respect of breathing activity (measured by RR) and the economy of 
'stributing it per syllable. Speed of talking and rate of respiration are independent 
„mensions of speech, at least in general, although on occasions we meet with speech 
Situations in which accdlerkiom was achieved by one kind of mechanism chiefly, either 
^M increasing or decreasing the rate of respiration. Both cases are possible, and we may 
*Pect each to have different psychological connotations. 
hus utterances can be plotted as is illustrated in Figs. 1 and 2. 


€ scheme in Fig. 1 represents the various Ways duced siftUmitd 
9m corner of the rectangle (rr x er) We would place utterances prot Ten m gm 
ply of eir and minimal output per expiration; they would thus be utterances of minimal 
Sed. Moving vertically upwards we would find utterances with increasing one v 
Syllables per expiration carrying minimal ventilation, while the bottom horizontal side of 
» quadrangle would be for utterances of increasing air supply and minimal output of 
Syllables per expiration, As utterances move from there along the right vertical towards 
the sight top comer (B22 ER) we have reached the maxima spool schieved by 
aximum breathing activity, and maximum air expenditure. a 10x bond sahen ae 
ogarithmic paper and plot each utterance s s EMI rate (abscissa) 
Output of syllables per expiration (ordinate) the rate of Speeci w was od 


While the two ordinates RR and N,/N;=2R are two sides, according to the above formula. 
IN: ie 
^ dns graphical presentation of utterances in any id P mE Mes p 
g t : j E : ech roduction even where there are no 
dig the basic differences in the nature of speech p 


e 
tences of speech rate (Fig. 2)- 


bott 
Sup 
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Syllables per expiration 


l 1 
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 
Respiration rate RRxer 


" > joved 
Fig. 1. The broken lines indicate the speech rates (SR) rising by 50 from 150 to 450 syllables per minute achi 


at respiration rates up to 34 a minute and an output of up to 100 syllables per expiration- 
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D) Utterances made by B 


Syllables per expiration (logarithmic scale) 
Syllables per expiration (logarithmic scale) 


w 


* Utterances made by D 


[m 
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"n 2 5 61 2 3 
Respiration rate (logarithmic scale) MR rate (logarithmic scale) m se 
Fig. 2. On the left are (s jc 
: plotted the utt es indie on 
about equal, but who differed in ied = two persons in conversation whose speech ales 2309 vo 
respiration rates of 1-90 per expiration and respiration rate. The logarithm 


irati 

ight, and for syllables per expi? ^ TUI 
Dr op arad utterances from two interviews of H acis phranis ps jer rin sil 

two interviews are diffe; 7. used the non-directive, and Dr F. the active technique of in e ilo 

ch by Speech rates as by the higher degree of ve 


FRIEDA GoLDMAN-EISLER 57 


IV. CONSISTENCY AND VARIABILITY OF MEASURES 


The above observations and deductions provide information as to the possible relations 
1 speech between breath rate, number of syllables per expiration, and speech rate. The 
individual examples illustrated how these possible combinations may appear in actual 
Situations in some individuals. 

The ‘goodness’ or usefulness of the measures introduced depends on their capacity for 
measuring individual differences. 

Tests of consistency and discriminative capacity of the rate of respiration in speech, 
35 well as of the number of syllables per expiration (or its reciprocal), carried out by 
Means of the statistical method of analysis of variance, led to the following results. 


(i) Material E 
_ The material consisted of twelve discussions between four adults of superior intelligence 
In different combinations, seven interviews between the experimenter and four young 
female neuroties, one schizophrenic, and three research workers on the staff, as well as 
four diagnostic interviews by a psychiatrist with patients attending the outpatient clinic. 
together, twenty-three interviews containing 829 utterances served as the material for 
15 Investigation. 
he number of syllables, as well as of inspirations, were counted and speech and breath 
= Calculated, as well as the output of speech (number of syllables) per breath and the 
Teciprocal of this value, the ventilation percentage calculated. 


(ii) Results 
Two Analyses of Variance were carried out. The one was based on the four individuals 
9 had discussed controversial subjects with each other. Three recorded discussions 
Were Available from each of them, and it was therefore possible to test their individual 
Consistency for different conversations with different interlocutors, on different occasions, 
n discussing different topics, and to compare the variance within each of these indi- 
i uals with the variance of the tested measurements from person to person. This group 
a comparatively homogeneous one consisting of research Workers and academic 
Personnel, The second Analysis of Variance was based on utterances derived from a mixed 
toup of twelve individuals, patients and normals, from whom only one interview- 
1 Cording was obtained. The internal consistency for these measurements was obtained 
Comparing those taken in the first half with those from the second half of the interview, 
ables 1-4 show the means and standard deviations for these two groups of respiration 
* and of the degree of ventilation as measured by the reciprocal of the number of 
lables per ae (The reciprocal was chosen for statistical calculation, being more 
mal] ant 
du Sedat ee MNT by two interviewers; the table pier Y ud as = 
by ences cannot be due to the interviewer's influence and that the subjects exe is 
“he expor; Stn, S.O., S.T, S. II) differ much more among themselves 
(this T Lernyentey (Ma, Nu, Sim, mals) than the subjects interviewed by B who 
are , 7 OUP includes patients as well as normals 


i oer Fi between the patients and the normals 

tjj. Patients. Neither are systematic differences 
“ident, hui ie € : 7 small to answer the question of such differences. 

‘ It is diio E groups les that not only the rate of respiration but also the degree of 

pu. ihesa tibie he number of syllables spoken per expiration, 


ation per speech unit, or reciprocally t 
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are measures of high consistency and capacity of discriminating between individuals. At 
the same time they are sensitive to fluctuations in speech-breathing behaviour, as the 
significant differences between the first and second halves of the interviews in the secon 
set of measurements (Tables 3 and 4) show. 


n -— TN lts 
Table 1. Means and standard deviations of respiration rates of four intelligent normal adu 


based on 463 utterances made in twelve conversations (three per person) 


Persons 
[2 ^ ^) 
Conver- + ^r e a4 N 
sations Mean s.p. N Meam sp. N Mean s N Mean SP E. 
1 606 259 36 842 263 43 881 502 59 848 ee 48 
2 560 231 13 625 200 17 916 466 42 9760 2729 g 
" 3 7-63 3-97 29 8:32 3:02 24 9-95 3:56 31 827 $2 


Analysis of variance 


Degrees of 
Source freedom Sum of squares Mean square 
Persons 3 430-89 143-63 
Conversations 8 10-24 1-28 
Error 451 5602-86 12:13 
Total 462 


F, persons/error=11-84. P at 0-001 =5:42 (D.F. 300). ¢* =0-957. 


F, persons/conversations = 112.21. P at 0-001 — 15-83 (D.F. 3 and 8). his m | 
* Epsilon is a measure of correlation based on the analysis of variance (see Peters and Van Voorts, 


Procedures and their Mathematical Bases, 1940, pp. 325, 353. New York: McGraw-Hill). 


l 
A . orna 
Table2. Means and standard deviations of ventilation percentages of four intelligent ™ 


adults based on 463 utterances made in twelve conversations (three per person 


Persons 
Fc nai ' 
A B [^ R 
Conver- ~ — — ^ r > N 
sations Mean S.D. Mean s.p. N Mean sp. N Mean md jn 
1 2-90 113 36 3:48 1318 43 5-14 3-23 59 3:19 or ^ 
2 228 106 13 354 184 17 504 247 42 359 J42 
3 3-08 1:39 29 3:52 118 24 5-59 3:23 31 3-40 
Analysis of variance 
Degrees of 
Source freedom Sum of squares Mean square 
Persons : 3 388-66 122-89 
Conversations 8 16-17 2:02 
Error 451 1694-62 3-67 
Total 462 
F, persons/error =33-49. P at 0-001 =5 
. — 5:42 (for D.F. 300), e —0:985. 
» Persons/conversations —60-84. P at 0001-1988 (i 388). te 
inf 
Comparing t| i irati isori " 
erra 5 [M pa of respiration rate and ventilation percentage to pn 2o, 
oth analyses of variance show the latter measure tO df 


sensitive in discriminați .3 De ag 
ating between persons (the F ratios for V% being 1263 oot 


ot aa > of variance (Tables 3 and 4) also shows that He " 
imina noen UD 
and second part of the one sharply (F —43:3, P beyond 0-001) betwee —M— A 


i ‘ e: 
view than the respiration rate (P=262); tho Trog” 


coefficients e cal 2 2 
alculated on the basis of variances were for the rate of respiration 
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Tabl M B oen 5 
e 3. Means and standard deviations of respiration rates of nine patients and three 
intelligent normal adults based on 355 utterances made in thirteen interviews 


Patients TOS ee M Pi uei 
Pur Mean .D. N Mean S.D. N 
P VIT inal) m p 205 I 3 
PIC C 12 n 1048 332 

a (male) interviewed by B T52 10 6-83 9.04 n 
La (fom 5 8-61 12 7:38 2-85 12 
"(i male) ) 10-46 17 9-12 2:53 17 
tn (female) interviewed by 4 — 9-78 94 9-46 1:72 24 
At 8:83 18 7-09 4:04 18 
(schizophrenic) 10-57 34 9-32 2.30 34 

Normals 

8.0. (male) 
j 3-88 1:37 6 710 3-62 BS 
i h emale) 7-76 1-79 18 661 143 18 
male) 9-49 3:81 20 833 2:39 20 
Analysis of variance 
Degrees of 
Source freedom Sum of squares Mean square 
Between persons 10 839-59 83-96 
Between first and second n 2-09 746 
half of interview 
Error 334 947-77 2-84 
Total 355 


29:56. P at 0-001=2:74. e=0:983. 
econd half of interview/error =2-62. P at 0:001 —2-74. 
11-25. P at 0-001 — 7:63. 


F, persons/error = 
F, between first and s 
F, persons/conversations = 


Ta oe a 
ble 4, Means and standard deviations of ventilation percentages of nine patients and three 


intelligent normal adults based on 356 utterances made in thirteen interviews 


First half of interview Second half of interview 


Pati Pers poe ee 
lentg ona Mean S.D. N Mean S.D. N dM,-M, 
P Vi malo 2-76 Ll 8 204 0-95 8 0-72 
b yẹ (male) |. " 3-56 1:07 ll “12 1-4 11 2. 
$ x (inalo) interviewed by B EE 14 10 3-02 1-12 10 nae 
a, (male) J 3-32 0-71 12 2-79 0-96 12 0-53 
1 He me gS 
emale) } intervi 4:93 1-13 24 1 ^ 24 0-12 
female interviewed by A SM 1:30 18 415 3.32 18 m 
Schizophrenic) 4:67 151 34 3-58 0-87 34 1-09 
0, 2-80 1-16 
S y (male 08 0-70 6 x 6 0-72 
si (omale) 208 fo 18 28 — 06 18 om 
I (male) 513 1:93 20 4:35 0-72 20 0-78 
Analysis of variance 
Degrees of 
Source edom Sum of squares Mean square 
"88 a 
Between persons d $1192 3109 
etween first and second 
at of interview 335 244-44 0-73 
os. P. 4. 0-996. 
=126: t 0-001—2:74. e— US. 
F, pus E ed 2 e half of interview/error —43:33. 
F betw ations = 2°72 (P 0-05) 


F, persons/convers 
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s x o the 

0-983 and for the ventilation percentage 0-987 and 0-996. This wasin both ma ee 
smaller error of the ventilation percentage, i.e. to the greater — pe trend of the 
the comparison of the first and second part of the interviews show s t a "e. 
change is clearly in the direction of a decreasing degree of iie igi hake settle 
moves on. This may be explained when we assume that normally 2 ae controli 
down after a state of initial excitement or flurry to a more calm and e i soning Ub 
State of mind. It may be different with resistant and rigid interviewees lo E 
towards the end, as was the case with S.O., or when a more stressful tnpic p EK. 
greater emotional import crop up only in the second part of the pedit upon the 
case with Stn when tbe subject of pregnancy and child-bearing touching UP 

atient’s anxieties was discussed. aand 
" Correlations between respiration and speech rate, as well as between pa T on 
output of speech per expiration, were not calculated. The reason was = seen from 
showed that within limits all kinds of combinations occurred—and this can be tus an 
Fig. 2—as was envisaged on the basis of the mathematically possible d 
reciprocal variations of the two variables in speech rate. The latter tended e» E o 
be accelerated more by increasing the output per expiration, and the respira ate an 
varied little; this state of affairs would yield a positive correlation of n vat and 
output of speech per expiration, and an insignificant correlation of pes durat ono 
respiration rate. In some other cases the more responsible factor for the acce xpiration 
speech would be an increase in the rate of breathing, with speech output per exp 
varying within more narrow limits. - perso 

These proportions of the two factors in speech rate varied not only in the sa jes in op? 
but from utterance to utterance within the same conversation. Clear tendenci 


A A : “ay near "^, 
or the other direction were not usual in our sample, although where they aP P in its 


: : involve 
would classify a conversation as a whole according to the processes MV 
production. 


V. Discussion girato? 
The varying proportions in which respiration rate and output of syllables per me je t 1 | 
combine in speech rate indicate that different states of the organism may pe ho ofi 
same rate of speech production. We may therefore expect also different PSY°" peat 


states to go with the different ingredients of breath rate, and of speech output Po 
(number of syllables per expiration), 


té 

of 
a supP 

as reviewed by Clausen (1951) and Altschule (1953), zat" 

the conclusion that while i 1 dist 

mon accompaniment, i nd menta 92 

ance. Studies of the relati ien dr iw irse 

Suter, 1912) show a pict 

of attention, delays, o 


i s . m 
8 activity, breath holding during re oot ; 
stressed the relation b 


64 
Psychoanalytic writers have s , W 
reathing (Fenichel, 1953; Fre% pse" 
1953) reports that: ‘Analysts d?! 
with an increase in castration 9^ 
breathing at an intended new 9^ 


xiet a 
jor 
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Perception, at a change of attention, the ego tests out whether or not it needs to be 
afraid.’ 5 

: The amount of respiratory activity during speech should therefore be expected to 
indicate strength of affect as far as it finds expression in speech. Easy and free-flowing 
affect would manifest itself in ample ventilation, excitement in hyperventilation, whereas 
repressed affect, attention, caution, and fear would be revealed in inhibited breathing. 

' The rate of respiration by telling us how frequently the tidal air has to be restored 
Informs us about the amount of breathing activity. Although to make this information 
Complete the further datum of the volume of tidal air is required, the rate of respiration 
has been found to be a relatively efficient measure of ventilation (Altschule, 1953; 
Ax, 1953), and more significant. in discriminating between emotional states than an 
Index of volume composed of rate times amplitude (Ax, 1953). Amplitude alone or the 
Inspiration/Expiration ratio were not significant at all. ; 


(ii) Psychological significance of the number of syllables per expiration 

The following facts from the physiology of speech production concern us here: (a) the 
energy necessary for the production of articulate sound is supplied by the expiratory 
Phase of the breathing cycle; (b) the current of expired air can be modified at will, owing 
to the cerebral connexion with the respiratory centre; and (c) ordinarily expiration is a 
Mere cessation of the active process of inspiration. While the latter cannot be much pro- 
onged—it being normally checked by the Hering-Breuer reflex—expiration takes place 
` Spontaneously and requires only to be regulated to form a continuous current of air of 
Sufficient duration for the production of sound. f ; 
t is possible to increase this outgoing current of air either by expelling a stronger 
Current of air following a moderate intake of breath, by means of special expiratory 
retivity involving shiseulur pressure, and so emptying the lungs, or by taking a deeper 
Teath and so Alling the lungs with a greater volume of air. An increased activity of the 
*espiratory musculature of a voluntary and controlled kind is therefore necessary for both 
“mphatic speech and acceleration. dus 
a Wo aspects of the respiratory activity are thus relevant to speech production, namely 
leyer, 1892): (a) the rate of escape or expulsion of the outflowing current of air, or 
Procally the degree of ventilation of speech (i.e. the amount of air escaping through 
Speech); and (b) the neuro-muscular activity controlling the action of the respiratory 

Usculature and thus regulating the rate of escape of the expelled air current. 
© are able to modify the strength and duration of the outflowing current of air, 
Wing it either to escape slowly and evenly as in normal speech, or at the other extreme 
° emitted quickly and violently as in the case of a shout. mine these two extremes 
fio Must conceive of the rate of expulsion as a continuum covering all degrees of air escape 
Om the lowest to the highest possible, ranging from the most economic use of the out- 
“wing air current under strict muscular control to the quicker escape of air in a state of 
relaxation, 
hese 
qualities 


eci 


allo 


“Comin, ` i 
."!Dg tangible and measurable. This assump s ; 
fin gs resulting from his studies of speech movements in action. Stetson showed the 
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divisions of the syllables to be identical with the divisions of the chest pulses one from 
another by demonstrating experimentally that the syllable movement equals the ‘breath 
pulse’ which equals the ‘chest pulse’. 

Thus the syllable has been shown to be not only a phonetic unit but also 
respiratory activity, i.e. a motor unit of the respiratory apparatus. The number of 
uttered during each expiration would therefore measure the rate of expulsion or escap 
outflowing air in speech. cia 

In terms of the process measured, the more syllables spoken during ai. outlet of p 
the slower the pace at which the inspiratory muscles pass from a state of contrach ^ 
that of relaxation, i.e. at a constant speed of talking. What is measured is therefore a 
delay of the relaxing phase of the respiratory cycle, effected by voluntary control, à at 
phenomenon which seems analogous to Luria’s (1932) delayed action as controlled by 
‘functional barrier’. * 

The actual length of the contraction-relaxation phase depends on th d pet 
respiration as well as on the rate of speech. For the number of syllables a a8 
outlet of breath tells us how far the energy supplied by the outflowing air curen? eh | 
under cortical control, i.e. how far it has been guided into the channels of speech acti K^ 
and how efficiently it has been utilized, i.e. into how many speech units it pU e. 
formed. Or, by reversing our viewpoint, we learn from it to what extent the air e. jn 
returned free and unbridled, as a Spontaneous and unexercised carrier of emotion 0 
laughter, sighs, shouts, etc., and what proportion of i escaped per speech unit (deg 
ventilation in speech). ree of 

We may therefore expect that the number of syllables per expiration, i.e. the W. A of | 
ventilation in speech, will prove to be a measure of the extent of the transform? mo» 
the energy of expiration into verbal activity, that is of the extent to which the us m 
action of respiratory reflexes is directed by the cortical action of producing gpeec 

The testing of these hypotheses by means of the above measures is in progres 


a unit of 
syllables 
e of the 


e rate of 


VI. Summary 

The aim of the investigation was to develop indicators of changes in emotional 
based on the speech process itself. Previous research had suggested that resp jl | 
behaviour m speech might be a fruitful line to study. A simple method of : n £o 
breath intake from sound recordings was discovered. Two measures were dant e 
speech-breathing activity: the rate of respiration during speech and the output ° ple s 

(nuniber of syllables) per expiration. Both of them proved to be highly reli NO | 
sensitive, but the output of speech per expiration was the more constant, aS wel ja 
Mere ii the two. The phonetic and physiological facts of speech product i 
psychological evidence and theories, in respect of respiratory behaviour, sugges” oes 


pretations of the i TES p 
leur teste psychological significance of these measures which are 1n the P 


stat 
408) 
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CORRESPONDENCE 
THE EDITOR 
British Journal of Psychology 
Dear Sir, N- write | 
I would like to comment on the paper by Prof. Oldfield. If I x, em > must DO | 
ex cathedra and without explanation of terms, the limitations inherent in a lette J 
blamed. " , — + tration 0 
The analogy of an inscription on stone is not inappropriate to the initial Mu. a | 
events. Moreover, it is quite possible for such an inscription to em wr us to av 
menner that, at various stages, it appears to be in different ‘scripts a nimporta? 
different meanings. This would be an example of* disconnected ambiguity je to the 
phenomenon related to the dimensionality of the coding. The real obje assumpti? 
‘inscription on stone? type of analogy is the implicit, but not necessarily bane ba necte 
that it does not give rise to this kind of ambiguity during erasure. But gest, the ti 
ambiguity is a striking feature of perceiving and remembering, and I sugg 
has come when we can make these more fundamental concepts explicit. Pr system 
It is true that the known functions of regenerative loops in the central Se point 
‘relate to the temporal prolongation of inhibitory and excitatory epum but genu 
that these prolongations represent storage of information, and hence a e leon are | 
form of memory. Probably the physiological techniques applied to suc ; s 
capable of detecting any form less crude. A elevent sons i 
The ‘circulating memory’ employed in computers does not, in any "mé esse a 
embody a ‘quite novel principle’ (contrary to the author’s assertion). t has De i. 
principle is that of preserving the message by repeatedly rewriting it befor T "relios pho i 
unintelligible, just as ancient documents may be copied or archeologica bal mes | 
graphed before they crumble into dust—or as we deliberately rehearse a ver ae a 
in order to fix it more firmly. It is worth remembering that the ordinary pes , vis "o 
artifices of mankind will provide nearly all the qualitative models we end 
Tecourse to special technologies. The use of binary number codes is not a te¢ 
an unexceptionable logical device, so far as we are concerned. 
The statement that “economy can be effected 
impairing accuracy of re 
Le. if the system is ‘noise-free’ 


, tho” 
posed) why 
» in the jargon of information theory. one a DE ot 
ncy is a measure of the superfluity of sy mbols s; ef fat 
er frequency of errors, The nervous system is Y 
e fact at our peril. sfests i^ 
n’ recoding which, as the author suggests, ma” o sor " 

, as he leaves it, to some mysterious and ad hoc * D z002? p 
tions for disconnected ambiguity, it will come abo" y apt 


BD H . . * 1 se 
l : of probabilistic mevitability as ensures the incre? 
in a closed physical System. 
t r ja 
: woe P REA) Memory mechanisms and the theory of schemata. Brit. J. PUS "padar: 
epu PDE ). Probability and Information Theory, with Applications 
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As a further ad hoc hypothesis, the author invokes a special feedback mechanism to 
minimize redundancy. Possibly he did not intend it as su? generis and distinct from the 
basic mechanism of learning. Be that as it may, a simple way of looking at the matter is 
to note that, since the greater the redundancy the greater the protection against ‘noise’, 
that form of coding which will longest withstand the attrition of such random dis- 
turbances is the one which attributes the least information to the original message. 
Therefore, given the necessary coding filter for successively lower levels of information 
(increasing the redundancy attributed to the original message), the tendency to minimize 
the Storage space occupied is automatic. 

Incidentally, diminishing the storage space occupied is not to beunderstood as reducing 
the tiumber of symbols in the store, but as reducing their total entropy. When you clear 
the Tegister of a desk computer, it contains exactly as many symbols as before—only they 
are all noughts, E 

"he formation of the encoding filter (or scheme of classification, as it may more in- 
telligibly be termed) can, at this level of abstraction, be best regarded as the familiar 
?Peration of averaging—i.e. accumulating measures of statistical frequency, which act as 
Probabilities’, 4 frequency-count destroys (by ignoring) an enormous amount of 
9rmation: consequently it would appear that the local entropy is reduced at the cost 

a vast increase of overall entropy, as general principles require. . , 

1e elementary processes of attrition and accumulation, together with disconnected 
ambiguity, seem, therefore, to be capable of exorcizing most of Prof. Oldfield’s ghosts. 


Yours faithfully, 
W. E. Hick 


p ; 
Sychological Laboratory 


"versity of Cambridge 
arch 1954 


5 Gen. Psych. 46, 1 
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The Unconscious Origins of Berkeley's Philosophy. By J. O. Wispom. London: Hogarth 


Press. 1953. Pp. xii+244. 25s. net. 
ation. 
and thereby present the psycho-genesis and function of his metaphysic. The central theme which one 
is Berkeley's infantile attitede to faeces, and how this led him to the doctrine of * esse percipi a pa any 
which cleansed the world for him of the external poison of ‘matter’. I have no room here to presen have 
of the details of Wisdom's analysis. It will have to be suflicient for me to say that Wisdom seems to! 
made a careful and interesting application of psychoanalysis, and one which analysts themselves 
doubt consider to be a contribution to the subject. ` 
Now I shall pass over the objection that it is really not worth while attempting the psych rp" 
the dead, since, in the absence of the effects of interpretations upon the patient, the whole ar the 
beoamtes too speculative. I shall also pass over the general objection from the hard-headed members heet 
British Psychological Society, namely that the whole of Wisdom’s analysis of Berkeley is gps one 
phantasy anyway and not worth bothering about. What I shall do is to use this review to touch 
problem of importance for psychologists that this book raises but does not develop or answer. 
problem of the relation between ‘the causes of? and ‘the reasons for’ belief, between the psy? 
the logic of thinking. Wisdom’s book raises this problem in the following way. palysiné 
Wisdom says that ‘the chief aim of his book is to throw light on philosophy’ by psychon 


keley 
Berkeley, the man and his philosophy. In other words, he offers us the key sources (or causes of Bet 
philosoph ] relevance: 
ow M 


«is of 
oanalys* E 


€ H a , i i g 
throws light on philosophy’, and unfortunately I find this paragraph so confusing that it fails Le I l 
me. I suspect that other British philosphers will find themselves here in the same difficulty yti 


the analysts have got hold of somet! 

se « 
y the place to exhibit the relevance of i dom 
ss try to indicate one way in which this M^? (i; 


nis Y 
at ‘esse percipi’. When we come to understa, the 
false or fantastic, it is defensible and true—to P her? MG i" 
1 no wish to talk like this, and contemporary appe oan 
logically obliged to do so either, But when Berkeley argued that 2 logi 
arguments he had provided ‘a good reason’ why W? > 
an appreciate the force of Berkeley’s arguments, a 
ason for having to say that ‘esse percipi’. Why, NOW?" s whY 
a good reason’? In answering this question we have to is ight te” 
—resolved his own philosophical conflict. If Wisdom ut p i 


is conflict was, in part, á ‘sorde f 
origins in his child]j » n part, the product of a psychological disor hel? 
o" "x vel Stine to faeces. To talk of ‘esse percipi’ satisfied him partly because acl” 
his philosophical dili. tae from which he suffered and which contributed to form the od p 
by his psychological diia implicit criterion of ‘a good reason’ in this context is de ji nas pe w 
attention to certain DC his early infantile attitude to faeces. If Wisdom is right 113i? 

35 S S 5, : i 
resolve it in the way that he did Sources of Berkeley's philosophical difficulty and of WS c E 
is ye 
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Suggests that the appraising terms of philosophical discourse, like ‘good reason’, ‘right (or wrong) 
in saying this ^, ‘mistake’, ‘true’, ‘false’, ‘correct’, and so forth, need an elucidation that brings out 
heir personality dependence. When, however, we appreciate the theoretical relevance of psycho- 
analytic interpretations, the manner in which we practise our philosophical activity is likely to be 
affected in various ways. Consider one such way. Suppose I point out—as a contemporary linguistic 
Philosopher may do—that ‘much of Berkeley’s theory does not contradict common sense’ (Warnock, 
Berkeley, Pelican Books, 1953). If I do not appreciate the theoretical relevance of psychoanalytic 
interpretations, I may easily imagine, as many contemporary philosophers appear to do, that this state- 
ment about Berkeley's theory is true in the same unqualified or universal way as is the statement that 
, “Verest is the world’s highest mountain’. But if I come to appreciate the point of psychoanalytic 
: interpretations, Lam less likely to imagine that my statement about Berkeley's theory is true in the same 
Straightforward, unqualified way as is my statement about Everest. For I càn now appreciate that my 
Statement about Berkeley, in contrast usually with the statement about Everest, may be part of an 
attempt to deal with a psychological conflict of my own, or with one fairly common at the present time 
oe country among the products of the Public Schools. It may be thet what makes me wanteto 
€ Phasize this statement about the commonsensical character of Berkeley's theory and feel satisfied 
Yen I have shown its force is, in part, my own compulsive adherence to the ordinary speech learnt at my 
mother’s knee; and this in tora may go back to an infantile wish to return to the ordinary milk and secure 
oes of my mother, It follows that for those who are not in a psychological conflict similar to mine, my 
ement about Berkeley may be uninteresting, pointless and not at all satisfying. To such people my 


8 B ; ‘ 
atement about Berkeley will be true but not obligatory, since I have not given them ‘a good reason’ 


tor talking in this way about Berkeley. Consequently, when I appreciate the point of psychoanalytic 


Mterpretations, I am likely to use appraising terms like ‘good reason’, ‘mistake’, and the like, much 
oe “Mutiously and in a way which tries to make explicit my own criteria eta P Mey ae EY 
ns a further consequence. It is well known that much philosophical activi y in Englan h pre: s 
i as 9f a naturalistic exploration of our speech and language—a pursuit which is apt to egenerate 
dictionary mongering and armchair social anthropology. When we appreciate the point of psycho- 
Phi tie interpretations, ET may cease making this pursuit the central, or dominant, tee i our 
ren °Sophical activity. We may be helped to recall that philosophical activity is only worth while a itis 
p esting, and that it is only interesting if it deals with philosophical difficulties which really trou e us. 
of course, to say all this is merely to touch on the philosophical relevance of idem inem 
the TPretations, Thavemoteven pointed to their obvious limitations, namely that they do x e m h 
m unconscious sources of our philosophical difficulties which are to be found in our verbal | i its— 
: ve emphasized, and which, unlike those 


Ources whi ab 
8 wh 5 i i Wisdom ha 
Psycho, hich the work of Wittgenstein and John ance for philosophical activity. Itis because 


i i i riti lev 
this y nalysts point to, have an immediate and cr itical re] 2 h a 
x » e theme is exciting and obviously important that Iam sorry Wisdom did not ums iia opportunity 
Ori; vided by this book to gi his views on the philosophical point of presenting us with the unconscious 
«eins of B qni Dices inly have helped to clear up the current 
nfus; jJ 


yi tai 
erkeley’s phil hy. Ifhe had done so, he would cer ; hin 
nin ete iom over the relation between the logic and the psychology of thinking 
f. 


e: B. A. FARRELL 


usio 
and beli 


R " 
esearch Methods in the Behavioral Sciences. Edited by L. FESTINGER and D. Karz. 
Ondon: Staples Press Ltd. 1954. Pp. xi+660. 50s. 


Oks o. à icularly in fields where there is little agreement 
9 N reseay. tedious, particularly a ges 
mate io ^ ch mium tend $ be ee of different authors tend to be repetitive, lacking in 
a formi Py- Books watten Dy BOE design. Research Methods in the Behavioral Sciences 
g 


55 sin "ty of Style, and evineing no clear-cut plan or AIME 
Rent Marly free from both these faults. It is well planned and put together, the individual papers comple- 


a a i d throughout, and the con- 
trib teh other with ing, the style of writing is uniformly goo i 
hout overlapping, the sty :; z fessional i 
The d almost without exception have written at a very high level of professional competence indeed. 


Ook is Ii in this field for many years to come. 
E likely to become the standard text in undoubtedly, from the fact that all those concerned 


k 
ing. f the : derives, ER 
of ds Pro X d se this Persis iMt: ty. The University of Michigan, through its Institute 
i associate! * 
for gal Research, which combines the divisions of the Social Research Centre and the Research Centre 


position for undertaking a task such as this, due to 
d social psychologists, sociologists, and other 


5-2 


Ton 
the exe, DY namics, was in an unusually favourable 


'onally large number of competent and experience 


68 Publications recently received 


oa ch, 
i ienti: i Å rial reviewed in this book consists of original es 
rien ae rM iu coe Pe ere this intimate acquaintance with, and d the 
= n Ko dmm Bn Social research is clearly reflected in the very saphisteaped LU Pe aks 
vn em which arise. It is difficult to single out chapters for special praise. To the rev ets Mensura 
Problems of Objective Observation’ and Clyde Coombs's "Theory and Methods of NT types 0 
appear particularly outstanding, the former giving the best rep to La be highly original 
measuring and scaling devices, the latter putting forward a new, and in ma 3 3 a 
hological measurement. ; . f exper 
EN tee cei, this book will certainly become required reading, m e aen a] prin 
learn a good deal from it. To British readers who may not always racie the oe of tho many 
research reports so extensively quoted in this book, it may in addition serve A : arrying out rose 
different areas in which social psychologists in the United States are at es i: m scene doos ® 
They may also feel that the almost complete absence of such research from the Me m 
reflect favourably on the prestige of British Psychology. H. 


Ge 
ScHLosBER 
Experimental Psychology (revised edition). By R. S. Woopworru and H. SC 


E Em 948. 635: | 
New York: Holt and Co. 1954. London: Methuen and Co., Ltd. 1955. Pp. xi t 


ished 
]ishe 
j vas pub 
It is sixteen years (1938) since the first edition of Woodworth's Experimental Psychology W85 Jogy 
and every psycholog 


;cholo! 
tory p3Y ^. is 
ist who has used, read, or referred to this valuable survey of labora! loy 
will rejoice that a se 


: ; been able 
cond edition is now available and that Prof. Woodworth himself has be! 
a part in its preparation. The n 


o 
; l into it. A great dee. and 
of double columns has enabled about 20% more matter to be squeezed into 


ren 
half the references are to the work of the v 17 out 
blished since 1950. Prof. Woodworth and his "n | 
y, have done a good job of revision. d feeling * y 
- edition has had to 5s omitted. The ere amo” 
have gone altogether: accounts of older work have been ese ae | est 
devoted to the older work on memory has been considerably A wether 8t vr 
S to point out in their introduction, the new edition does not a ibi fresh ™ ir 
mains valuable for reference. 'The principal additions, apart from reased t" of 
are an entirely new chapter on scaling methods and a greatly Ho 


s to serve the nee", 
à the book is t e 


of space, for example, 
the authors are at pain: 
the old, which still re 


t 

ning theories. Since m itan 5 di 
e ‘style, viewpoint and general level of difficulty’ of the first A mention 

have been made out for excluding animal experiments, which were only very briefly 

earlier volume. 


Woodworth and Schlosberg 


«mig is still 76° l 
have succeeded in their aim. This is § en pe 
n a rejuvenated form. 


ele 


a great many important recent investigation 
contemporary workers, 


JP 
yr 
od 
| OE 
L Année Psychologique. 53ème année, 1953. Paris: Presses Universitaires i", 
1500 fr. ot 
n0 or; 
jf ut 
are psychologists are inclined to feel a little indignant when their American colleage e ^ 
d n x Gane or good things which, for all they know, abound in our publicatia oo 
mental Psychol i imi ? 7 I ees 
of reducing our ignorance, at us remarkably similar, p; Année psychologique iS 


far as France, p 
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neighbours, is concerned. The latest issue follows the usual pattern: we have some original articles, some 
Teprints of lectures delivered before the Association de Psychologie Scientifique de Langue Francaise and 
Summaries of psychological articles and books that have appeared recently. 
he Summaries show not only that French psychologists are diligent in scanning British and American 
Products but also that they are better placed than ourselves for observing developments in Central Europe. 
ut the topics selected and the space allotted to them are strikingly different from what we should expect 
In comparable English language reviews and reminiscent of what they would have contained some decades 
T ‘General psychology’ is granted less than a quarter of the pages in question. There is much dis- 
cussion of detailed analyses of sensory and motor processes but little of the central processes that link 
us two, apart from the contributions of neurophysiologists and psychoanalysts. The areas that most 
Titish and American general psychologists would consider of most moment—learning, motivation, 
Perception, symbolic functions, theory-construction—receive little or no mention. There is little evidence 
9L interest in the various efforts that have been made, in the U.S.A. and other English-speaking countries, 
; USe systematic theoretical models to integrate the various fields of psychology and to guide research. 
e ^ ad Paper, in which he points out some parallels between his recent thinking and that of the 
y erneticians and the Chicago mathematical biophysicists, is a thought-provoking exception. Reuclilin 
Contributes a valuable article on research design, but he writes in a way suggesting that the topic is new 
E mob. accepted without suspicion in France. ; F j TES 
We ighly stimulating reviews of recent work in neurophysiology are provided by Piéron and Ajuriguerra. 
can see from them what the French psychophysiological tradition must still command our respect. 
8 E they also make it clear to us once again that we cannot afford to wait for the neurophysiologist to 
S all our problems for us and that the faster we progress in devising scientific psychological techniques 
xorking out the laws of behaviour the better it will be for both of us. : -— isi 
th » Yolume, in short, is one more reminder that psychology is still not an ipei o CER E 
E. Sciences but that it is still all too neatly parcelled up into national "e Uu ps Dm EE P A 
th, ody this by adopting the habit of looking at L' Anneé psychologique and at the same time much 
38 well worth watching in French psychology. aa 


The Design and Analysis of Experiment. By M. H. QuxwouiLLE. London: Charles 
Griffin and Co. Ltd. 1953. Pp. xiii+356. 36s. net. 


In Ten 
e 
oe ues suitable for the design and analysi 
like Abe devotion to the methods of analysis o 

Ne id under review, tend to suggest that the 
TO : $ l ; 
nhe first h adi nde. em ie gives an account of methods suitable for ee » data diens 
€o, m Xperiments designed in the form of randomized blocks, Latin ee x m ui E : in- 
oe P ete blocks These are topics which may be found in most books on gos T ut re: as p ns 
Riv us Acquaintance of statistics will find difficulty in following the = ui es argumen at S 
With S Ustification for the methods of analysis. From this point of view the work suffers in comparison 

n. 2€ Well. rx ; t : 
We © second e TL ki eodd ground. In particular, the author emen ene E which 
Sub: 7 estimate the residual effects consequent upon applying : dan hr eine r ^ same 
lim; ct. For the experimental psychologist, what can be done in this dE e rather 
Vari > but the su ted techniques will be of great interest to all w une E ed that analysis of 
deal Me Procedures. ee invalidated if repeated observations are made on ; e same su r Other chapters 
techniques for combining the results obtained from s iud arpana E ei appropriate 
o to be employed when observations are ius aa KF dcm methods available for 

mi i i ication " 

typ, = expe m ina = E ees peb ge amen a Ec underlying the various 
ap uu Analysis no a tails of the least squares approach to the su ject. He will, on the other hand, 
Age eiate the di AD Cee the more complex experimental designs which have been recently 
elo iscussions devoted to e found in journals. Further, he will find that the examples 


oped ana CIBC 3 i 
ard o (i MP up n CA isum rds from psychology and drawn mainly from the agricultural 
; methods, ; 

Medical Sciences, are discussed with commendable common sense. 


Snt x red each presenting, at varied levels of sophistication, 
a means iia aim emn ^ sabes types of experiment. In view of their almost 


f variance it is unfortunate that the titles of these works, 
se methods are applicable to the analysis of data 
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In int for 
i <pert, but is invaluable 
i i for the beginner nor the expert, ‘oul 
book appears to be suitable neither ginr a ha epee en 
the t: ciscus gives of oe specialized topics related to analysis of variance which are r oe E 
existi TM A. R. JONCKHE! 
in existing texts. s ER 


i ses Universitaires 
Traité de psychologie animale. By F. J. J. BUYTENDIJK. Paris: Presses Unive 
de France. 1952. Pp. xv+362. 1000 frs. 


Ben 

r as a ‘Treatise 

i is work is mi ing; i ot by any reasonable criterion be considered as a ^ 

ru ES ve nic pce pce i, nc aedi ak clear in the introduction, ning UA 
m cel p ur ih of tropisms, the behaviour of unicellular organisms, — vy have beth 
eem eo engem readers it will ecl as if some of the main topics in animal peycho E TD of tlie 
e ape t Prof. Buyterdijk has other aims in mind than merely giving a a giae pecie, 
b mn B; ea discussions of topics such as laughter and play in animals and arm tes "phis ne! 
enn He" ia author attempts to introduce a new approach to the study of animal ue a philosophie? 
rpadh is unfortunately a type of phenomenological analysis popular in uet ione: anini 
circles on the Continent and which has now, with the work under review, re ng which by ; 
psychology. The result is that a distinguished authority in the field has ee, aati looseness 
opacity of its style (though it should be remembered that we have here a trans a ven work. The bi 
its thought, will dismay readers who are acquainted with the author's earlier emp 


-ont 
» Contine 
eem uode porary C! 3 
may be recommended, however, as an example of one of the prevailing trends in contem] ones 
A. R. JON 
psychology. 


ti 
zarz. Stuttge” 

Physiologische Psychologie der Sprachvorgänge. By FrrepRIcH T 47,00- 
Ferdinand Enke Verlag. 1954, Pp. 571. Paper, DM. 43.50; linen, DM. es? | 


j mof Vienn 6n 
Prof. Kainz's book on the physiological psychology of speech continues a ee been P 
psychology. It is, after Bühler's Sprachtheorie, the most important work in a field ji : ngange peha” 
neglected by psychology atlarge. Between the recent revival of interest in the study of la’ f language 
and Wundt’s emphasis on the utmost psychological importance of the phenomena el left enti 
fallow period during which the study of language was neglected by psychologists s Aneno, t 
those interested in linguistics, phonetics, and the physiology and neurophysiology of spee oral psy no and 
body of basic knowledge has grown out of the activities in these fields, of which the Behaviour n 
is largely unaware. With the growing interest in the subject of communication language be 
more and more attention as an area of investigation. : fi 
t this juncture, invaluable to any student or worker in the 
psychology. It is marked by unusual breadth, is encyclopaedic in scope and ironien y En een P 
ader a wealth of well-digested material. If, under these popa gi aye 
ing proportions, the advantage of the unstinted supply of o Kain? P 
to form his own opinion in cases of controversy, even when d lon 
advantage, however, Seems to accrue from the long-winded s A 
Which one fears will deter many a potential forelg! 
working knowledge of German. 


, gui’ 
eld of link e 
ervice® fe poo 


Process of articulation, 
stem, the intra- 
in the nervous 
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The Psychological aspect of speech lies, according to Prof. Kainz, in the conscious intention, the verbal 
Imagery (acoustic and kinesthetic), the schemata of sentences and beginnings of phrases, which are 
completed according to the initial plan, and finally the control and guidance of articulation. 

The second chapter deals with the problem of localization and attempts to answer the question of what 
are the processes activated in the cerebral cortex during speech activity. The author's position in this 
Controversy is a compromise. Prof. Kainz prefers to remain within the principle of localization critically 
modified in the light of Gestalt view as represented particularly by Goldstein. 

hapter three deals with the activity of speech. We are taken through the detailed phases of the speech 
Process, from the initial voluntary impulse to speak to the detailed movements of articulatory execution 
Which follow automatically. Prof. Kainz makes a clear distinction between the phases of thinking, 
ane or ‘inner speech’, and utterance. Diction is not the behaviourist 'sub-vocal talking’ equivalent to 
us mg, but the totality of processes and dispositions which is responsible for the formation of verbal 
m ols, and their grammatical and syntactical structuring. 
US precision of analysis in pursuing the actualities behind each term is characteristic of the whole 
ok, Such ground-work enables the experimental worker to formulate concrete and testable hypotheges. 
Particular interest to the experimental worker in the field of speech behaviour and communication 
he ose parts of this chapter which deal with the act of speaking. The discussion includes the action of 
res Peripheral organs of speech which take part in the three processes basic to speech production: the 
F Iratory organs, the organs of voice production, and those of articulation. Prof. Kainz then discusses 
P co-ordination of speech and hearing, the organic basis of articulation, and the relation between 
nt logy and phonetics. In this chapter alone more than 350 references are cited. It is a valuable 
“Petience for any psychologist whose work takes him into the fields of interviewing or psychotherapy, 
8 xample, to be made to realize how many aspects there are to the basic activity of speaking alone and 
eek there is to be known about it. : , "me 
ile all these need to be considered in any comprehensive science of communication it is well to take 
Of Prof, Kainz's warning that the study of these phenomena can only become fruitful from the point 
View of Psychology if they are brought into relation with the consciousness of the individual speaker. 
uch emphasis is the more salutary when seen in juxtaposition to the fascination exercised on psychologists 
© achieve E of oo ication engineers and information theory. 
Ür urther eee aaa the nines of the understanding (‘verstehen’) of speech. In iin last 
h Dter Prof, Kainz d ‘ith the subject of conversation. Consistent with his general outlook which 
las ome ainz deals with the subject d by a strictly biological orientation, he rejects 
the tged as one of dynamic functionalism moderate y A K 1 i 
Chaviouris 29s x i h as being a mere mode of social action. He insists that 
XPress; lourist theories of conversational speec! m Ka funiations of conversation, "rough: 
On ession cannot be limited to the monologue but that it is one oft he func tions ues n du £ 
ite versation, Prof. Kainz impresses upon us, We can study linguistic activity in the fu lest realization o; 
Potential p ontaining and integrating all functions of speech, 


are th 


heed 


§ 


tive al Owers, as a concrete linguistic event c! 
nd recent; 
D, ceptive . . a 
Painted i i versation as the vehicle and instrument for their work 
i Pr i iewt 4 using conversation c T ; 
Will w, ts and interviewers who are S nviction in terms of their own experience. 


we] 5 :; i jes co 

At the ome this conclusion, for they will feel that it carr? ee 
s S 5 x: tudy of the linguist 

by € same time Prof. Kainz has provided a solid background to the exact study guistic process 


owing in the process of speech can be broken down. 

Wh; to how many component processes pros A 

Suit “lo these facts mi T Dae hun presented less turgidly, and ile inderus Sten arranged better to 

Raj 1e reader's con = ce, these are minor points if measured M see the m of Eus book. Prof. 
Anz, venience, js on the use o: 

lin à 8 service to the scientific study of psychological phenomena bast speech and of 


ic Psychology cannot be emphasized enough. F. GOLDMAN-EISLER 


Co Irvine L. Janis and Hanorp H. 


™municatzo, ; L I. HOVLAND, 
cation and Persuasion. By CAR Cumberlege. 1953. Pp. xii +315. 


ELLEY, Yale University Press; London: Geoffrey 
5. net, 

T :ontifio Ti in psychology can be carried to 

fap tll good thi ds greater scientific rigour In psy gy rried too 

is T che ta shings, the present ine ique ms the most incontestable statement about human 

b davin growing tendency by statistical evidence, and a good deal of time and money is 
ein and motives must be supported ys 


em tion of the obvious. 
fe 9n the experimental demonstratior queo 
din, W such demonstrations are included in the book under review, po — 


Search » ducted at Yale University on *the modification of attitudes and beliefs 
rogramme cont 
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: ative eum embership 
through communication'. Thus one experiment demonstrates that if we greatly value our m 


dieci , dards; 
of a particular group we are likely to be resistant to views which conflict € omues Hw 
several others, that we are more likely to agree with a statement, and to judge it as i rom a sourco TE 
if it comes (or is believed to come) from a source we regard as reliable than if it comes 3 
a 3 dictable 
er would be unfair to judge the book by these examples; not all the results reported cs e oy 
a priori, and some are of considerable practical interest. For example: a kapansa 4 less fear- 
illustrated lecture on dental hygiene produced significantly more emotional tension ud advocacy 
arousing lecture, but had significantly less effect on the subjects’ future hügevionms era which took 
of a particular view produced less resistance to counter-propaganda than did a ste ee towar 
account of the arguments for the other side; students developed a more favourable et i s ossible to an 
point of view after they had carried out the assignment of presenting it as favourably B P ita 
audience; the most ‘ persuadable' students tended to be shy, unaggressive and liable tale pane 
the least ‘persuadable’ showed tendencies towards neurotic anxiety and obsessional sy a ves i 
Besides describing the experiments carried out by the research team, the book wein conven 
summaries of other relevant work. Though the style is as graceless as the current America with respe? 
demands (e.g. ‘Fear of social disapproval might give rise to strong facilitating motivations i 


is adm! ably 
~ : " itis 
to acceptance of persuasive communications?) the book is by no means unreadable; and xad 
produced and printed. i 


aluable 


" 5 iii Londo! 
The Study of Language. By Joun B. Carrot. Harvard University Press; 


Geoffrey Cumberlege. 1953. Pp. xi+289. 38s. net. 


sg. bub 
istics: 
Sas «terest in Linguist 
This is a specialized book and will appeal mainly to those with a professional interest In ling 


jhoT *, 
many psychologists will be interested in the chapter on linguistics and psychology. The a xi 
from the axiom that thought differs ‘only in the matter of degree of complexity’ (i.e. only ia a pro jgio" 
from simpler response-processes such as pressing a key in response to a signal; and he make: : 
attempt to fit language behaviour' into the framework of S-R and reinforcement-theory: e 
reviewer it does not seem a promising approach; but some of the younger generation = nen 
and enlightened to learn that when they talk they are making socially reinforced verba 


that when they use verbally expressed hypotheses as an aid to problem-solving e 
linguistically-coded hypotheses is a function of two factors: (a) the stock of verbal respo E 
Subject can call up to solve the problem, and (b) the relative strengths of these responses d 
stimulus values of the material presented’. 


ons! 4 of 


yo 

By BP, 

Developments in the Rorschach Technique. Vol. 1. Technique and Theory. : go 

Krorrzn, Many D. AINSWORTH, Waurer G. Kioprer and ROBERT 
London: G. G. Harrap and Co. Ltd. 1954, Pp. xi-- 726. 42s. 


A full appraisal of tad * " F : o , 
KU Meise qr gerly awaited ‘new Klopfer’ must wait until both volumes 9; neatly 


a percipient reader wi 
the size of the familiar ‘Klopfer and Kelley’ 


€ 1946 Supplement, are now fully 
in favo ‘ ki rating’ 
» but which to the presen m e 
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ee (c.g. of total length of record) these findings cannot be applied, a safeguard which cannot but 
0 oubt on the validity of the relevant interpretation within the permitted limits. 

Er novutinus in method include the introduction of “Sequence analysis", and of an ‘Analogy 
iis pp mem the Inquiry and the Testing-the-Limits procedure). The formeris almost self-explanatory 
obf nian and strikes one asa valuable tool but one difficult to apply without undue expenditure 
Siue: Ae conduct and function of the latter are, unfortunately, poorly defined. Additional contents 
cale" e ery fully reported case-study (nearly 80 pages), and a description of a ‘Prognostic Rating 
It is esigned to predict a patient's response to psychotherapy. . . 
endi perhaps a pity that the new book could not have been so written as entir su e } 
er work. Much of the exposition (particularly in the first chapter of all, on * Administration’) is 
esupposes familiarity with Rorschach concepts, and 


Couch H " 
RA in language (not to say jargon) which pr 
in examples and other material previously cited are not repeated. That being so, one is tempted to 
to test the new is an improvement on the 


ook f, a 
ola b. redundancies, but in practically every case one cares 
pl Hee Onsequently, the present work becomes one’s vade-mecum, with Klopfer and Kelley retaining its 
On the shelf, for reference. BORIS SEMEONOFF 
E 
` 


The Graphomotor Projection Technique. By S. A. KUTASH and R. H. Grav. Springfield, 
Ill., U.S.A.: Charles C. Thomas; Oxford, England: Blackwell Scientific Publications 


Ltd. 1954. Pp. xi--133. 27s. 


In thi 
an Us test, the subject is blindfolded and asked (in effect) to 


ely to supersede the 


scribble freely, without trying to make 


of me in particular, for five minutes. This is repeated, after which there is an inquiry asking for recall 
hat has been done on the first attempt, the outlining of objects, etc., seen in the production and 


> g Associations to each of the things seen or imagined. The inquiry is repeated for the second production. 
Ctitoria a Ctural and other qualities of the production are classified according to carefully worked out 

leseri » and these features are related to the behaviour and inquiry data to build up a diagnostic and 
iff tive Personality picture. A research is reported in some detail showing a large number of significant 
Chic es in the performances of normal and schizophrenic subjects and examples of normal and schizo- 
E that it is an attempt to realize an aim, which arose 
Movement, that it is important to study movements 
t tothe basic motivation of the individual. Although 


holistic and dynamic approach, this claim is not substantiated. 
» the reyi s ie 3 : 
light o reviewer's opinion a projective technique designed for clinical use should be capable of throwing 


n " 

Mlatable to eee of personality dynamics, conflicts € : 

n 9 therapeutic work tionale of the test and the resu : era 

dives for this Biosa, ° rn Mmm would also express doubts as to whether the test, in the way it is 

> Tepresent; " j ilv and meaningfully accept. 
sents a task which patients can readily an zi i 

dr 99k makes some thoughtfal contributions to an interesting area of decim iit ee sce it 

ae been more advisable atthisstage to present the work as such, rather than " a ^ nical yeti ues 
ith all books from this publishing company the production is serviceable and pleasing. 

H. PHILLIPSON 


M.D., and Heren Ross. Chicago: 


Dynami, Ps 
e University Press. 1952. 


eU 


7, ALEXANDER, 


ychiatry. ited by FRAN 3 
siae A oe s; London: Cambridg! 


niversity of Chicago Pres 


" AA Xu +578. 75s. net. woii , eatery 
edi Volum, š ER com rehensive view of dynamic psyc iatry’. The 
a dq liars M to students of ary ears a ‘the P'ivancement of the study of psychiatry from 
Pay Criptive į hat the dynamic trend, esse he impact of psychoanalysis upon the whole of 

Chiat, into an explanatory phase’, 


js the result of th aD Ris 
P The 5,°* This book, however, is not an exposition of PSY gee 


rs : -chiatry; Part II, Clinical Psychiatry; and 
ant nr? is in three parts: Part I, Concepts of Dynamic Psychiatry y ry 


sd Toone : ied Fields 

EI Hence of Psychoanalysis on Allied Fields. 

m Mies of four chapters: 1, Development of the Fundam 

Ycholop ader; Tr, Dreams and Rational Behaviour. 
Oncepts, by Edoardo Weiss; IV, Personality 


ental Concepts of Psychoanalysis, by 
M. French; m, History of Meta- 


Bical C 
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Chapter 11 is disappointing. It is adapted from the author's The I tegration af ma sem A os e 
brief to stand as the major section on dreams in such a volume as this. C hapters I — I s, 
together. Weiss writes briefly on the early history of the concept of pbi om esi ie adi Tho 
metapsychological concepts. The writing is a little overladen with psy ohani yao xn wo write 
not the contrast in these chapters which one might expect from the titles. Since bo 
historically or developmentally, a joint chapter might have made better —— -— Psychosezual 

To the psychologist the title of Benedek’s chapter is somewhat müislcadirig. i c eei im in the 
development of personality would give a better guide to its content. Benedek appl i dime n For 
chapters by Alexander and by Weiss to the developmental phases from infancy p — the 
Benedek *the development of the personality is the unfolding of an innate anlage—censtitu n o follow 
influence of the environment’. This is an excellent chapter, but the argument would be easi 
with sub-headings. "e. 

pom II: v, : AE Behaviour Disorders and Perversions, by F. Alexander and bb d. by 
vi, Acute Neurotic Reactions, by Leon Saul and J. W. Lyons; vir, Emotional Disorders [o à ^ i Disorders 
Margaret W. Gerard; virt, Contributions of Psychoanalysis to the Study of Organic DES hirano » 
by H. W. Brosin; 1x, Psychodynamic Approach to the Study of Paychoses, by J. d Principles 9 
Contributions of Psychoanalysis to the Study of the Psychoses, by H. W. Brosin; f, ma neuroses": 
Psychiatric Treatment, by M. Levine. Chapter v1 is mainly concerned with the so-called big Grinker 
The literature is briefly reviewed: Freud, Ferenczi, Abraham, Jones, Simmel, Kardiner, n prognosis 
and Spiegel; incidence, etiology, types of stress, symptoms, dynamics of symptom formation, F 

and treatment are among the topics dealt with. zd bora tho full 
Chapter v is perhaps the most disappointing in the book, One would expect to finc : 


eric? 
"p ni sis, hys 
richness of the dynamic viewpoint. Instead there are 22 pages to cover definition of neurosis, 


lign: 
q ee : A s, alcoho! 
conditions, obsessive compulsive states, depressions, hypochondriasis, behaviour disorders, 

drug addiction and sexual perversions. 


; include” 

There are only eight references, and Fenichel is eae state” 

Chapter vm should, perhaps, be read after Benedek’s chapter. Under etiology there is a S aot zs al 

ment of complex causation, *the way in which a child reacts to any trauma is determinec "city nis 
constellation of constitutional trend, his status of physical maturation, his se 
previous experiences, and the type of trauma’. The problems are arranged according to d : condi 

levels. Treatment, diagnosis and prevention receive brief mention. This is a. well kc e ms arii 

account. There is no reference to recent work on autistic children, nor to the emotional proble 5 


rou 
: - : á : ver, tube 
on a secondary basis, e.g. as an accompaniment to orthopaedic handicaps, rheumatic fever, 

etc. This is also a deficit in the book as a whole. 


Brosin’s chapters virt and x are sch 
analytic references. In chapter x he h 
which will justify current assumptions th. 
psychological’. It is a brief chapter but c à 
B. Lewin (1950) on elation, hosis # 

Whitehorn’s chapter 1x and Brosin’. 
form of reaction, not a mere deficit or im 


;cho* 
i 7 limited only to psy m 
olarly surveys of the literature and are not limi 


‘ yom b" 0 
XI needs evaluation by the practising psychiatrist r din E 
rels 29. 
elpful to the patient, it discusses treatment at various pe iagno* 
nical diagnosis; dynamic diagnosis, geneti of p "e 
nce and treatment possibilities. He briefly classifies techniques jis 1 s 
Sycho-therapeutic procedures. He gelaten i clit of 
skill; ‘only an accredited psychoanalyst should do psychoanaly™ ti o 
peutic functions, ‘if his training is adequate [he] may do the same ec off 
psychotherapy [as the P.S.W., ie. w ision by psychiatrists, using some of the asp s work’ n 
techniques of supportive relat therapy limited to conscious material], ie rest! og 
as part of a psychiatric clinic team, although his primary responsibility is in the field of teachings tud? 
and the use of special diagnostic tests.’ This chapter is especially recommended to the D.F -+7 
and the clinical psychologist, y 
Part III: x1, The Ps 
Relationships between § by Margaret Mead; xxv, Clinical £5: evi d 
by D. Shakow; Xv, Animal Psychology i i Psveh; / z; XVI, ý 
the Influence of Psychoanalvs; ; A nh tate M. Long 
y alysis on » by H. W. Brosin. The chapter by 


ith close superv. 
ionship and expressive 


| 
| 
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S : 
ae Selly be read following chapter x. Wisely the authors avoid the reified term and write 
views, ee approach. T. hey briefly review changes in concepts and discuss differences in present 
Bistro-intestina] that of the Chicago Institute. Application follows of these concepts to the problem of 
lapter EM disordets, bronchial asthma, ete. . i 
Provoking ie: ded Margaret Mead contains no surprises for those who know her work; it is a thought- 
are on the att along with speculation on her own research and that of others. Her final sections 
“here is a. tte blem of normality-abnormality and comment critically on Kardiner and Roheim. Though 
to the 1924 ete this wank of Rivers with the Todas, and to Hose and McDougall, there is no reference 
Shakow's i of C .G. Seligman and Ernest Jones. 
twi the oo is somewhat limited, perhaps because he d 
al Gene hological adjust ment problems of the individual’. 
zs d ures, e.g. Ebbinghaus’s saving method in relation to psyc 
to Witme - He also follows the usual American error of dating clinical psychology 
sh rand Healy, There are, however, valuable discussions of what questions (in the diagnostic realm) 
iscussed ier to the psychologist to which he may legitimately be expected to have a reply. Testing is 
Points Out h RID of controls set up to reduce the amount of dependence placed ^n the observer. Shakow 
Yehological f the unified psychological portrait of the individual patient depends upon sampling of 
evy’s cha; Pinto His plea is for scientific sophistication in this sampling. . 
liher - i argues the thesis that, having accepted ‘our kinship with the animal worldstructurally 
TOsin’s inr d , we should not ‘remain isolationist psychologically’. 
growth al chapter, xvr, supported by 150 references, refers to the numerous precursors of Freud, 
followeq b of psychoanalytic influence on psychiatry in terms of persons, books and organizations, 
eigion ay Y summary references to its influences in psychiatry, sociology, anthropology, economics, 
nd literature, 


ed 

n vios loose the ten best books in clinical psychology 
nd not jy, VOUld have little hesitation in including this volume. ual 
Psycho o ikely to go unused, if only as & bibliographic source, when he is a consultant. The clinical 
81st should be familiar with much of the theoretical chapters but should profit considerably from 

Severa] E the chapter by Alexander and Szasz. The index contains no reference to Heredity. There are 
nd Saving references scattered in the chapters to hereditary constitution, to universal inheritance, 
pride E mention of individual variation, but genetics on the whole is ignored. There is no mention ofthe 
thag the 9r inheritance in manie depressive psychosis and schizophrenia. The psychologist is likely to feel 
dual i Volume would be better for drawing on developmental psychology and the psychology of indivi- 
There i erences, and for more adequate use of the concepts of dispersion and the significance of differences. 
tions © discussion and little reference to criticism of the dynamic hypotheses. Some personal expecta- 
ìe volume were not fulfilled; there is nothing on suicide, experimental psychosis or ecstasy states. 


efines clinical psychology as concerned 
One might expect reference to experi- 
hiatric problems such as Korsakow 
with references only 


Ment; 


and psychiatry published in the last 10 years, 
The D.P.M. student will find it valuable 


J, C. KENNA 


CARTWRIGHT and ALVIN ZANDER. 
+642, 35s. 


pook. There are thirty-five well-chosen 
ted and frontal attack on the problem of 


Gro 
up p . 
bud iiss Research and Theory. By DORWIN 
Thi, ; On: Tavistock Publications. 1954. Pp. xm 


Day, S an jj : s 
Derg "portant, comprehensive, and in places difficult, 


py, ^ Bnd " 
liegt: fifty-one i T nts a well-integra 

anq tion 0! acientifie in ap pum E group behaviour. While much of the book is informative 
Ma tivel retno AOE Tey the work of theorists, writing for other theorists, 


ion to psychological science the book 
papers which had ‘no clear relation to 


ch papers à 
itors. The sections 
roup Goals an 


LT Sa 
Nd (a, Ness ; (« 

Boo Ë Ls S$ (3) Group Pressures and Standards; (4) G ; 
idi f theoretical orientati 
f somewhat different approaches. They include 


+; Jennings as representative of Moreno’s 
; i vert Y ticipate, in 
> and Scheid}; ‘ tic. Nevertheless, one would anticipate, n 
lr this kind, mE ae 2d E e af the theory, concepts and researches of Kurt Lewin. This is 
Ct op "ue, thou, h iderable infue Lewin hims d: a report on his classical studies of the 
die: Ue Mice r Spe et sitll Thee al chapters are written from a standpoint 
1e changi k 


Writing Papers by five theorists representative © 


An, 
§ of group syntality from a fa 


toa, 
A q 
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which might be described as a development of that of Lewin. The italicized word is importar at, ionis 
book as a whole is a record of the considerable development that has occurred in recent years, not ao 
of research, but also on the methodology side. If the editorial standpoint is * Lewinian', it c 
Lewin in his later life: the Field Theory in Social Science period, not of the early "topology dcm ie 
opportunity appears to have been missed for taking account of major advances in peponi ye iux a 
understanding of the learning process. It is, for example, difficult to understand how tHo D. a a 
chapter 7, can discuss the increase and decrease of attractiveness (valence), of a group for its mi Again, 
without reference either to the principles which govern reinforcement, or the process of extinction. a of 
Lewin himself in his later years achieved close integration with the thought of the Wen Gus e page 
students of learning. In view of this it is disappointing that even Tolman finds no mention in the i e 
of the book, other than (chapter 16), as a place name within the Massachusetts Institute of Tee vaitoril 
As more detailed illustration of the content of this book we may instance the v eee : of th 
chapters on the six areas of ‘group dynamics’ examined; the interesting account by Schach d com: 
neglected problem of committee behaviour; several important chapters by Festinger and others e 
munication; investigations reported by Horwitz on the Zeigarnik effect in the field of remember? ression: 
the intensive study by Cordon of a small group in terms of a single attitude, and its modes of one a 
It is fortunate that a British edition of this book is now available and, in terms of its length, it 18 qu. the 
value. There is much that can be read with profit by the student or intelligent layman, who af - tran 
difficult parts which the professional psychologist will have to ‘work through’ rather than mere y E 
The volume as a whole contains many interesting and significant empirical observations. It TP 
also an account of theoretical and methodological advances which British Psychology as & who st 
afford to ignore. : PETER MCKP 


: ber 1 
Proceedings of the Association for Research in Nervous and Mental Disease. (pecon d. net 
and 15, 1951.) London: Baillière, Tindall and Cox. 1953. Pp. xiv +451. 68s. 


ig 0 
‘conse, 18 P' 
This latest symposium, issued by the Association for Research in Nervous and Mental Disease 


published in Great Britain. 

The work is arranged in seven sections. Each section comprises four or five papers by ntri 
speakers, followed by a discussion, and a presidential criticism and summary of the several co 
to the sectional theme. - piologi"” l 

Four sections are devoted to individual and group psychotherapy; two sections concert 
electrical and pharmacological treatments, and two sections are given to neurosurgery. 

The sections on psychotherapy combine recent advances with an historical account 
psychotherapeutie method and its field of application. This material is presented in a very 
digestible form. No one technique is given prominence over others. Each technique, be it 
short-term treatment, individual or group treatment, hypnosis, psychosomaties, environmen! ne 
tion, ete., is described with emphasis on its range of application and its limitations. Here oa in W 
mere account of the birth pangs of psychotherapy. The subject is presented as a mature scie" the v 
formerly conflicting theories and warring ‘schools’ have now developed into essential piece? f 


her& 
pattern. Thus, the student who is in doubt as to the range of application of various psychoth 3 " 
methods will find this book a really pri g 


il l actical help. aco! d 
The sections which deal with insulin treatment, electrical treatment and various PhO” jj | 
treatments are the least impressive pa: 


t ins 
rt of the book. Of course there is little to say abo" ey ch 108 
E.C.T. over and above what one finds in almost any text-book nowadays, but even wep of the P 
effects of cortisone are discussed in a turgid style, and one gets the impression that this par 
is a piece of not very seasoned stuffing which has been thrown in for luck. d form a y 
The final two sections on neurosurgery are very good. Here one finds in a very condense 18, 2 
latest information on the effects of the various cutting operations for the relief of psychologic® "d 


o Fit , 
orn y: 


. A 
Psychological Problems in Mental Deficiency. By Seymour B. Sarason. e 
Harper. Pp. x+402. 40s, v 


:on8l 2 
ai i i tion” 0? 
This timely study of the difficulties of diagnosis of mental deficiency and its social and educ geht e" | 
comitants is as appropriate to the British scene as it is to the American. Work with mente jal di 
although exacting, has often seemed unexciting and limited to ensuring that no physical 07 di 


jv 
m tiv’ 
author on 


of almost eti } 
readable "^, 

jong er a | 
tal manip 


Publications recently received 17 


Occurs: thi 
that s book shows that, for the defective, classification per se does not answer the real questions, 
imits of realization and development that can be achieved have-not yet been reached and that 


nthe ey may well be a profitable method of treatment. , j 

Subcultural n uded an analysis of the varieties of amentia and particular attention paid to the ‘garden’ 

ot which Dr 5 tiety—which approximates to simple feeblemindedness—for the environmental causation 
P ea D arason makes out a good case, setting it in the wider framework of the relations between 
ble fac: 8 practices and behavioural patterns, and illustrating his point by examples of the consider- 

ut of classification as feebleminded. 


r Sarası by which individuals move in and o 
o - of assessment procedures and test interpretation; 


Si 
ay Ens presumption that they yield all the relevant data to | nb p 
Hm e of the potential of a subject or how he functions in other situations. i 
of Adjustme n sees the problem of the defective not merely as à social or educational nuisance but as one 
Past, im mo that the individual concerned, his family and his social milieu have to make, and not the 
Portant chapter is the one in which communication of information to parents is analysed and 
dinsensitive pronouncements will 


sampl, 
© conversant: ; 
S avoided | ersations set forth. Many misunderstandings, gaucheries and insens p t 
I Dr Sarason's realistic basis: ‘The handling of 


di 
tis Probler in the future if the problem is approached on c ; : 
R MS requires not only knowledge of certain facts but an understanding of what is essentially 

: ^ trained person to under- 


Yehother: 
stand th herapeutically-oriented study; a sustained attempt on the part of some s 
t s, and by virtue of such understanding as well as 


ai 

by pr ich sie of parents, their frustration and hope | pons 2 n 
© lea, training to enable parents to accept more realistic and satisfying attitudes.’ — P 

i ex, ia. Successful chapter of the book is that concerned with brain inja ym epe sche 

hones: P © NO refer i «rk of Head, Adrian and Zangwill, but this is the only largely 

reticg ence is made to the work of He be confidently recommended to all 


eli: excursion ; B ip AT. 
Sion in what i tially practical book. It can z 
Dn ME T E atrists, medical officers and social workers who are 


Co an f È 
, OllCern. educational psychologists and to psychi 
JOHN M. GIBBS 


wi 
ith mental defectives and their parents. 


ls 
outledge and Kegan Paul Ltd. 1954. 


ac a . 
M Oedipus, By Enrcu WELLISCH. London: R 


B els 15s. net. 
Short " : 


te 
Ths 
Wettig 


s a re-evaluation of the Oedipus Complex in 


"ni o ouman oe cen Sacrifice of Isaac by his father Abraham). 
First, whereas Freud formulated the 
t in terms of the mutual relationship of 
icidal motives in the son is accorded by 
d's formulation was based on Greek 


ell; Son, 
isch to ; 1 Secondly, the primacy accorde based ok 
al abandonment of the ancien 


o E 
a holog ‘nfanticidal motives in the father. Thirdly, wi 
registering thi 
hich the son can per À "aic 
he Oedipus conflict in terms ofan identification of 
der he super-ego» Wellisch regards this resolution 
ano er-ego the introjection of an objective 
A the enari of any eee in 
Ae ‘ «on? from the Oedipus conflict in con- 
yt hi oi Greek 
y t towards the religious aspect of the 
Pus. Whatever view the psychological reader Ew Ay Wellish’s exposition of the psycho- 
fail to be impress t only by rich anthropological evidence, 
rted as this 18 a xposed upon & mountain at 
yth itself (for Oe to Freud patricidal, com- 
illed his father wment of the child; but 
ly engendered by 


te in Ww. 


M Partial introjected parental figure in 
prog Precarious unless there is ; 

si to the Moting altruistic love (‘the voice 
Page th E = dah story, Wellisch envisages the p! 
X AG A ' compromise solution’ envisage 
Bigg) Pou: s 
ON imp LN in this book, he can hardly 
the io by thon’? of infanticidal motives, SUPPO 
lis tance Internal evidence of the Oedipus ™ 


enyi esti ou d 
Wiron Mestion raised by Wellisch’s thesis is 


ej 3 eli 
ntal influences of the family situation- 
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The Leaven of Love. By dzerre pe Forest. London: Gollancz. 1954. Pp. xv+206. 
15s. 


This is a simple and well-written book for the non-technical reader. It deals with "The ps 
psychotherapeutie endeavour to the two Great Commandments, as exemplified in km 3 aisi 
technique of Ferenczi’. ‘Giving to the neurotic patient the hope and the healing experience o Lesson 
way for a mutually loving relationship’, the author points out on p. 19. ‘This train of MEE by the 
stances in psychotherapeutic treatment has not as yet been adequately acknowledged or Yn u eure 
various schools of psychoanalysis. Yet for Sandor Ferenczi’, she says, ‘this was the sure me E. 
successful psychoanalytic therapy, the constant aim of his lifelong research.’ R. W. PICKFO: 
e 
. ; Ltd. 
Insanity, Art, and Culture. By Fraxcis Rerrman. Bristol: John Wright and Sons L 
1954. Pp. 111. Price 12s. 6d. d 
interesting 


This book may be viewed as a sequel to the same author’s Psychotic Art, and embodies certain of the 
researches which he has carried out on artistic work of mental patients, and a gonsidere tan 2 
relationships between their work and the cultural background. It has six illustrations and a o deals ; 
The scope of the book may be gathered from a summary of the contents of its chapters. The firs nd after 
a general way with the problems of psychotie art. The second deals with cultural influences, Er that 
an examination of examples of psychotic art from a number of different cultural settings, suger rara 
such differences as are found in the art of psychotic patients in various cultures are due to i 
influences rather than to particular disease processes, The third chapter deals with the influen?? of the 
medium, namely that of embroidery or sculpture, used by patients, and it suggests that 3 chapte® 
medium of sculpture tends to prevent the appearance of psychotic characteristics. The fourtà ows 
deals with an artist, George Morland, who was an alcoholic of manic-depressive temperament. ls with 
clearly that the art of such a man may remain unaffected by his psychotic tendencies. The Rm ese WOU A 
psychicart, namely, automatic painting, doodles and spiritualistic products. Some features of t They m 
are common to them and psychotic art, but such psychic art works are not obviously psychotic. d culture 
be intermediate between psychotic and normal art. The sixth chapter deals with eccentricity e ho athi? 
and it discusses a well-known eccentric of the eighteenth century, John Mytton, a man of psy d r the 
personality, whose peculiarities were nevertheless socially acceptable in his time. In this © ge , The 
author claims to show that unusual art may be acceptable culturally just like unusual behav 

last chapter is a summary. 


in£ 
ncerni 

The book suggests many interesting lines of research which might be followed out profitably E fact 
o 


c 


thi 
th: 


differences of frequency observe 
various probes to the mass, and therefore his wi 
that he precluded himself from usi is mi i 

it is unscientific, i 
x 


. + gi 
in Social Stratification. Edited by REIN wand P 199^ 
SET. London: Routledge and Kegan Paul pns 


Class Status and Power, A Reader 


and SEYMOUR Martın Lip 
Pp. 723. 42s. net. 


al er 

Rom ee de a ies e value of the middle class resides in their ability both to com ail i 
: : Pointing out the defects of capitalism in his beautiful, terse Englis?* ^ gib oy 
that Marx believed people sometimes to act from motives à p 


nae a 
: » the reader begins to wish eit social d {0 
nee aà few important hypotheses about és wish? 

» and quoting other writers sparingly, or, if th 
make an anthology, that they had made a high quality of writing the ei for i faced 
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One : 

NL contributions is Henry Pirenne's history of capitalism from the early Middle Ages to 
manner to 4 x X ithout hiding the complexity of the facts, he does svek to relate them in an orderly 
abreadth bilis em and ethical thesis. Boris Brutzkus s outline of the economic history of Russia has 

ecause he 2s that makes the reader sympathize with both the Tsarist régime and the revolutionaries, 

iesman propon e understand the greatness of the difficulties with which they were battling. David 
leaders ns , nd s the interesting view that in present-day America neither generals nor trade union 
taints, por và : uthlessly as their real power permits, because they are inhibited by inner psychological 
E eaves his problem unresolved, because he has neither any clear opinion as to whether 
Practically the or bad, nor any awareness of the deeper motives underlying behaviour. In fact, 
ny oir ij anywhere explained in terms of the instinctual springs of action. Thereare, however, 
class H and informative essays, and a great quantity of statistics about various aspects of 

n the U.S.A, d JANE DARROCH 


Motivavion and oo : 
By Morris S. VrrELEs. London: Staples. 1954. 


` 


AF Morale in. Industry. 
a P. 510. Price 50s. 
'S must be 


Mpili t of sheer labour has gone into the task of 
ita Piling the ount o g 


clear mind has been at work collating 


d try; 
the tying to turn it into a coherent whole. (Some of the chapters would make excellent models for 


a d T , 
Teco; here are over 700 listed in the ‘Index of Names and 18 


Or Amari 
he boo American psyehological works. er 
The background of motivational theory; 


L Bxper ets five parts: I, Mobilizing the will to work; m, 
M cos mental Studies; IV, Employee-attitude surveys; V, Guide posts for management. Part Iis 
» Tlevant ened with setting and illustrating ‘the problem’. Part II gives an admirably succinct account 
oth VT is ‘heories—incidentally putting Lewin and his associates and descendants clearly in the lead. 
3 er than lour de force of compression. Part IV is not quite so good but uses many valuable sources 
nding Psychological journals and is very informative. Part V, to my mind, makes a rather weak 


he w 
os Was hoi Ead thing. 
tan States : which started me wondering whether I 
hat it is m imarily for gemen 
eant primarily for manager : Rý . : à 
» Personnel administration, industrial engineering and the like, as well as In courses ee 
d secondary purposes will be reversed in Great Britain. tis 
rchology; I cannot, however, 


was reviewing a book or à work of reference. The 
t and only secondarily ‘for courses in industrial 


iology’ à 
es y COm sy’. I think the primary an A 
M: Pulsory reag: ise industrial psy 
9 Y reading fi cho talk about or practise 1" ] y 
the ofi Titish mana, d —À 7 h the 500 pages—nor do I think they would get a great deal 
e i gers getting throug to the book; it is printed on the spine. But (a) neither 


an thinly related to the rest of the work, 
force from the preceding pages. Viteles 
arch—or, perhaps, in the 
e charted in any tidy way. 


DENIS MCMAHON 
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ClZed for this: the fault lies in m hol d present 
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human beings whose actions and reactions cannot 
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M rt of the Joint Committee on Human Relations in Industry. Seo ae 5 
R Cong 1954.) Department of Scientific and Industrial Research and Medical Researe 

Son + London: H.M.S.0. 1954. Pp. 16. Price 18 


op te t 
y was disbanded it recommended that the work 


War Committ Industrial Productivit, Scientific and Industrial 
‘Arg n Fag ittee on Indus senate by th Department of oien l 
EOR. a Rie Panel should be taken over jointly A peo 1953 two joint committees as 
edical Research Council. According: uman Relations m Industry. The 


on Individual Efficiency in Industry, the other v^ Humes in this field and to draw 

ti o uman Relations committee is to examine current reseu Pd Py dd Department of 

in, fle ang Problems on vkidh. research might be undertaken or suppo At present theresearches 

ol austria] Research, the Medical Research Council, or ot] ; t Organization, 

"On ay St Partly su ortad fall into five main areas: Incen" Technological 
nd Training, Special Groups in Industry (for example, 


her bodies. 
ives, Managemen: 
married women), 
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Change, and each of these areas is the special responsibility of a corresponding subcommittee. No details: 
are yet available of the progre;s made by the researches. " 


AY 
Asanexample of how researches which are being sponsored interlock, the projects under the ‘Incentives 


heading include a critical evaluation of previous researches; a study of the impact of incentive schemes: 
on productivity in terms of output, labour turnover, absenteeism, taking account also of trade m 
attitudes and experience; a study of the historical, economic and cultural factors affecting the establish- 
ment of production norms determined not so much by technical considerations as by attitudes of workers 
and management; a factory study of the process of changing from one method of payment to another; 
and finally an exploratory study of incentives for executive grades in industry. EN ii 
As it happens, in this first year many of the researches are at least partly supported by Conditiona: "m 
Programme funds; special conditions apply in that researches assisted by these funds must be direc 
related to productivity and industrial efficiency, and must show promise too of reaching applicable res 
before the end of the Conditional Aid Programme in 1956—conditions that do not decrease the m 
of the Committee's task. However, although Conditional Aid has dominated the first year of pe i 
mittee’s work and advanced it very considerably, the primary aim of the Committee is still to bute, 
a ‘balanced and continüing programme of social science research related to the needs of industry 


and to assist in making the best use of the results. In identifying topics the perceived needs of in 
form an important, though not by any means the only, criterion; the Committee's function as * ^ 
between industry and the existing social science research institutions is thus a vital one. A balanc 
yet to be found, however, between ‘ projects to aid the assimilation by industry of available knowl? 
short-term applied research, and studies of a more fundamental character’. R. M. moren” 
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LEARNING AND RETAINING VERBAL MATERIAL 
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Institute of Experimental Psychology, University of Oxford 
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e 
erences (y, 100) ; 


I. INTRODUCTION 


MIC , ; 
Tes of experiments studying the formation and holding together of behavioural 


8e 

Ew (Kay, 1951, 1954), one of the major difficulties experienced by adult subjects 
taming of amending the mistakes which they themselves had introduced into their 
is y if BO much so that in many instances the feature of the whole learning process was 
atten, t arning of wrongly acquired responses. The following experiment was one of the 
fielg Pts to examine the generality of these results by seeing if they applied in the verbal 

= Siete widely used of human communication systems. — 
Stud artlett’s (1932) technique and findings have considerably influenced the present 
P isis >in particular, his observations upon the inaccuracy of reproduction and 
Write Wai of a “general form’ once à first version had been given (op. cit. p. 93). The 
Whig Previous experiments had confirmed this rapid establishment of a stable form 
€ emb 9ugh often far from accurate, was persistently maintained. In n 
She ering Bartlett was not concerned with the difficulty of amending the errors in the 
this ex ad ? version; in studying learning this was, for the writer, à major interest, and 

periment was designed to throw some light on the problem. 


b... * Questio ; : «Why should the initial reproduction 
SUON y he form, ‘W hys p 
E ae cuin Él : rate reproduction of the original?’ or 


8 

alt able s s P 
tay: When ‘si an inaccur i 

s lipan be achieved between one inaccurate 


va atively « i 
Ts y, ‘Wh b reproduction A 
‘on à y can accuracy of re} al and its first reproduction? i 


T and an x ; igin 
the here fen n and not betw een the m draps given by Bartlett, but 
; à ny answers to this, and many ‘ne detail how far the first version is and 


ls Stio Si 
Qo n can -amining in SO s ; à 
t be reopened by examining nal, Such an inquiry will not consider again 


the Ma B 
€ role, Curate reproduction of the orig! : : as 
mall ie = individual interests attitudes, etc., in determining which A enm 
9h SG s ae be more exact, Wl 
1 oS i to be 3 

ts o Pted or ignored. Rather it will -— A hind cho feshesgodnotion. 
o 


n 7 i 
Material, about the relationship between 
IMENT 
detailed investigation of the first 


The design for this part of the 
read over to subjects, and 


: CPE 
II. Arms OF THE EXPER 


aim 
t 
& bs of the present experiment was to mà ke á 
Perim, CD, and consider its relation to the origina " were 
Was P E e assage win 
Straightforward enough: pros them in writing. 


Wan: 
S minutes they were asked to reproduce mn. 
y y 
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This brought the experiment to the stage where it could then study the second issue 
already mentioned—in what ways were subjects in their subsequent learning amending 
the errors in their first reproductions. The slight change from customary procedures of 
learning experiments which this involved will now be described. 


* 


III. ExPERIMENTAL PROCEDURE 


Two prose passages were each read out twice to a group of subjects. Five minutes later, 
after listening to further material, subjects were asked to reproduce from the first #1”? 
passages the one which they thought they could best remember. When they had finished 
writing this, they were asked to reproduce the non-preferred passage. After completing 
both, the reproductions were collected, and then the two passages were again read, this 
time once only. This marked the end of the procedure for that week. : 

One week later they were again asked to reproduce both passages and after doing this, 
the experimental session once more ended with the originals being read once to them. 
Another week later this routine was again followed and the experiment was conducted 0? 
these lines until six reproductions in all had been made. One slight departure had to be 
made—a fortnight, not a week, unavoidably intervened between the third and four! 
versions. After the sixth version the students were told that was the end of the repeat? 
reproduction series; the vacation followed and, at the end of the next term, four mon T 
from their last (sixth) effort, they were asked if they would attempt another reproducti© à 
the seventh. This terminated the experiment. 

The procedure has affinities with both memory and learning experiments. 
memory studies, there is some time elapsing before a subject is asked for his repr 
as with learning studies, he is again presented with the original after his own ‘versie y 
aims in compromising between the two types of experiment by extending the time inte? 
between the presentation of the original and the actual reproduction of it were: jd 

(1) On the one hand, to make conditions far from optimal that one reproduction 5 ; re 


agree with another. (Both the long time interval and the interposing of the origina 
against this.) 


As with 
oductio; 


10D9' 
(2) On the other, to weaken the effects of the original upon subsequent e. the 


Obviously the reproduction should follow much closer in time to the presentation 1 
original if the two were to agree, 


inf 

Th leti , ;n learn” 
W kad Ll time gap should, as compared with the normal interval 1n ee eo? 
» Increase the inaccuracy both between one version and the next, a0 df 


7 ae and the original. These conditions for slow learning should facilitate fas 
: e relative influences and strength of the two versi the rep? 
10n—upon subsequent reproductions. xpo 


dob i which is a slight variation on normal procedures, may be novel £o e 
the Bu. 4 e P certainly not novel to everyday life, for it is nearly identic? op 
E n 1 of fas instruction in a subject, then making some examin? 
earne ins i : S 
date. > Correcting it, followed by further testing at some 9" 


ons—the original and 
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The sub; IV. SUBJECTS ó 
lin es ini — a class in psychology at the Cambridgeshire Technical College 
years, KA inui ts of ten subjects, six men and four women aged between 18 and 35 
Sanat en ed These subjects were able to complete six repeated reproductions 
A E udis, PS our months later. As would be expected, an experiment (and a course 
Eis to eed stretching over six months lost some of its starters, whilst many were not 
llorether n "nd session and therefore had gaps in their successive reproductions. 
AA bene ts were collected from twenty-five subjects—the other fifteen have not 
ies E p the analysed results because they have not seven successive reproductions. 
the tem y basis for their rejection, but a careful inspection of their records revealed 

Seah " s as were found with the present experimental group. 

ment was ^ class began, there were in it several American service personnel. The experi- 
o b reium planned with British and American subjects in mind, one of the two 
the ime in American-style journalism’. Owing to changes in personnel, none of 
results are E subjects was able to complete all seven reproductions: hence the analysed 
Parison a from British subjects and the original intention of making a detailed com- 
abandoned subjects reproducing a familiar and unfamiliar prose style had to be 
. Some of the broader differences between the versions of the two nationalities 


are þri E as 
riefly indicated in the results. 


Th Material 

amb, two selected passages were taken from Mr G. C. Grindley’s Practical Class at 

Engli inge One with the title ‘Tea Leaves’ (passage * A’) was an everyday piece of 

Con, PA prose, slightly and slyly humorous, describing the difficulties of selling tea. It 
ined 167 words, and was read first. 


h E 
(case second passage (‘B’), entitled ‘The S 
can advertisement, with short and sudden dramatic sta 


unn: » 
bm d smart’. It contained 134 words. 
passages are reproduced as they were read t 


tenographer' was supposed to be a brash 
tements. It aimed to be 


o subjects in Appendix A. 


V. TREATMENT OF DATA 


Verbal analysis 
rose passage against another. As 


er 
witha are many difficulties in trying to compare one p 
ang Ork of art, certain broad divisions may be generally approved but the more subtle 
ly those of style—find no unanimous acceptance. 


diyi É 
Thy dividual characteristics—particular adn. 
Tero d €refore not unexpected that quantitative and qualitative evaluations of prose 

Lodu 


Wit os have often been irreconcilable. The experimenter is faced at one extreme 
feel, E e Problem of collecting a mass of quantitative data of which he feels, or should 
wit acai doubt, and at the other with the recording of his subjective impressions 
tle chance to indicate their generality and frequency. 


n A . 
doo, € is experiment, for example, one subject. in trying to reproduce the phrase “the 
Qr; ^f & Speakeasy’ gave it for eks, in spite of hearing the correot 
e, Sina] 8 


four consecutive We! 
after each version, as ‘the door of a spea 


k-quickly’. The effect on a reader, how- 
> May be disproportionate to its frequency. On the other hand, the obvious quanti- 
6-2 
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tative units—sentences, phrases, words or even syllables—are not interrelated on a scale 
of measurement, and the choice of any one may in part determine the result. ] 
It would seem that there is no one solution to this problem but that the answer B 
dependent upon the length, style, subject-matter, etc., of a passage. The treatment of this 
experimental material was empirically determined from pilot studies with a wide range 
of passages. Scoring was based on word counts; there were four categories: 
Correct—words reproduced accurately. 
Omissions—words in the original not reproduced. D > EH 
Errors—the committed errors: words substituted in the reproduction for those in t 


original. e A 
Additions—words in a reproduction for which there was no corresponding word in 
original. 


(A further category of ‘misplaced words’ was considered and found unnecessary with 
this length of passage.) oy 

It was felt that the four categories did provide a fair overall impression of the "s 
of a particular version. The word count is not ideal since it disregards the interrela " 
character of prose and treats all units as if they were of equal difficulty and sign -— 
But these or similar objections may be laid against other possible measures, partiou s 
the popular method based on phrase divisions, whilst the word count has the advan 
of being the most objective procedure. 


Content analysis : 

For this second measure, which was independent of the word counts, the exper? # 

split the content of the passages into ten sections. Three independent judges did were l 

and agreement was reached on the ten major divisions. (These are given in Appe? ; , did 

Each reproduction was then examined to see how far and in what ways its con epos 

comply with that of the original. For each of the ten sections a subject was score ‘at 
right, wrong, or omitted. The exact fidelity of the vocabulary was not important © 


nente! 
me 


ft H i F 
ber of repetitions in a reproduction. These include alt 
ow far any one version wa 


pecan in production, and also how far such words and content had been repe ug 
preceding productions. Details of how these analyses wi “ied out will be 
the section on results, yses were carri 
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E Lin there was some similarity between the successive reproductions of the same 

io was done for all six sets of reproductions—tie second to the seventh 

m making a total of sixty choices in all for each judge. The selections and the 
ns for them were recorded from the judges. 


VI. RESULTS 
Th Verbal analysis 
e a j 
= based on the scores for all subjects for both passages are set out in Tables 
ie nd B. The figures show the mean number of words in each, reproduction and the 
pe of this total into ‘correct’, ‘errors’, ‘additions’ and ‘omissions’. The standard 
b a are small enough for the mean scores to be taken as indicating the general 
Table 1 A. Verbal analysis of passage A i 


Me: s; s 
(Mean number of words reproduced in each version and the mean number repeated from one 
reproduction to the next.) 


Versions d 2 3 d $ 6 ^ 
| 
| Correct í ` 3$ > SS 
Mean M M M M R M R M R M R 
S.D 44 44 53 56 — 458 62 498 07 8560 538 470 
| n 11-3 13-8 18:5 167 199 104 185 174 176 215 188 
| Nora 
Te. 
v 48 48 44 279 45 324 43 319 40  3L0 462 30-1 
| Addi S4 58 25 50 36 42 60 50 82 70 55 me 
Mitions 
acu gi 17 61 3 65 17 S4 16 70 16 70 212 81 
Dn. 146 119 34 121 44 84 58 52 87 71 38 94 66 
pions 
8 oe 74 75 526 69 537 66 541 62 530 60 52:7 657 52 
a 1L6 126 120 143 77 156 75 158 129 176 145 198 162 


it 

si^ 113 109 638 120 700 118 86-6 120 887 123 93-9 1210 85-2 

Colur, 225 224 133 144 136 213 179 144 185 189 165 148 167 
u i À 

Word ao M give the mean number of words reproduced in eac! 
Peated from the immediately preceding version. 


h version, columns n give the mean number of 


Table 1B. Verbal analysis of passage B 
ed in each version and the mean number repeated from one 


M 
ean number of words reproduc t 
reproduction to the next.) 


ersiong 1 3 3 4 5 6 7 
Co, i a" — gà eS SS 
MUR M M R m R M R M R M R M R 
sp 54 52 421 59 402 55 50-7 00 528 71 032 57 539 
Eno, 96 146 114 188 178 148 176 115 152 121 122 146 13-2 
rs 
M 
SAM 37 ae ara 35 308 37 298 35 293 32 288 35 27-8 
das 100 '86 59 100 85 93 g2 91 St 85 85 76 63 
ditiong 
can 2 1 2 92 17 E 
S.D 20 20 $3 22 $7 17 sı 2 71 U 15 81 
bur. 81 81 39 76 29 68 32 84 34 057 39 53 40 
sions 
ean P, i 318 31 
S.D 42 42 29-2 40 332 42 307 35 30.0 41 27-8 
' tal 100 $90 53 81 77 100 49 44 37 56 50 70 46 
Me, Vords 
ae 112 112 776 116 g1-7 109 — 896 120 — 913 120 1031 108 — 898 
Coly, ? 15-4 82 134 158 175 124 138 7i 8-4 59 6-1 5:3 6-2 
a Wor, ins m give the mean number of words reproduced in each version, columns R give the mean number 


86 Learning and retaining verbal material 


Tt will be seen that the mean total number of words did not substantially change, the 
increase for both passage$ throughout all the reproductions being less than 10%. The 
mean number of words correctly reproduced was slowly rising until in passage ‘A’ it 
represented a 50% and in ‘B’ a 30% increase. But this increase was not at the expense 
of any one of the other three categories, which all showed some decrease. This can be seen 
clearly from the histograms in Fig. 1. If for each reproduction the categories are ranked 
according to their magnitude the only difference between the rankings for the first and 
sixth versions is that the ‘corrects’ now occupy a higher position; the others retain their 
rank orders with surprisingly little change in their relative magnitudes. 


Percentage score 


Versions 1 2 3 4 5 


i i A rdsi 
Fig. 1. Verbal analysis of the six reproductions. Passage A, percentage scores; T, total number of W? 


C, correct number of words; E, errors; A, additions; O, omissions. 


: f 0m 
A popular idea of learning would be that mistakes are righted, but it would seem E; 


the above analysis that the accuracy of the passage improved partly because there M. 
fewer omissions, partly because there were slightly fewer additions and partly " o 
some errors were rectified. The relative improvement in each category was slight ° 
pared both with the overall improvement, and with the still remaining mistakes- pres 
X the passages were of different lengths—167 and 134 words—Table 2 come al 
E ae scores by expressing the results for each version as a percentage of the r ue 
i m T — in ie passage. The table brings out clearly that relatively mor few 
ORC ce ve 2 iar being correctly reproduced and that there were e e ov? 
passages, ent the verbal findings accord with those for the content 9 
Verbal repetition tb 
The number of mistakes which occurred at each reproduction made it probablo ig 


many were being repeated f ; : 
e 
tendency has been atten; rom one version to the next, A measurement of this ” p ea 


immediately preceding eed E number of words which have been repeate tot 
" + . 4 
words reproduced in version 6, 94 : example, in passage ‘A’ we consider t° sor 
i we : i were repeated from version 5. Of the59 %4 ou! 
re already reproduced in version 5, as were also 
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ala "us and i out of the 16 additions. Even this does not end the ‘repeat story’; 

n E ere 60 omissions in version 6 and of them 53 were al8o omitted in the previous 

da luction. It is fairly obvious that one version was bearing a much greater semblance 
its immediate predecessor than either was bearing to the original. 


Table 2. Comparison of the verbal scores in the two passages 


(The means of Table 1 expressed as percentages of the actual number of words in each passage.) 


Version EJ 1 2 3 4 [ 6 7 
Correct 
Passage A 26 26 32 34 37 
2 2 2 40 33 
Passage B 40 39 44 4l 19 ^ 83 42 
"rrors 
Passage A 28 28 26 27 25 24 27 
Passage B 28 29 26 28 26 24 26 ; 
Additions M 
Fhsenge A 12 10 13 10 10 10 12 
assage B 15 15 17 13 16 13 1 
Omissions 
Passage A 44 45 41 39 37 36 39 
, Passage B 31 31 30 31 26 23 30 
Total words reproduced 
Passage A 66 64 72 7 72 4 72 
Passage B 83 83 87 81 90 90 80 
Y Table 3. Verbal repetition from all preceding reproductions 
ES o 1 2 3 4 5 6 7 
Pas Ta m P gmt = pe —— 
a A Mean % Mean m Mean % Mean % Mean % Mean % Mean % 
non 0$. 39 Ua 30 B 20. ST 385 2 28 98 27 96 
Addis = — BS & n wd uo Ue «S 9 15 93 
übu = S oe 35 — 4 5 3 75 Es $33 2 80 2 100 
tssis — L geo 71 475 90 455 95 44 96 43 97 40 93 
Cause B 
ee m ce 4h 95 39 3&5 98 38 98 37 97 
Brrors =-= @@ Bs s5 21 95 205 97 19 92 
ditions Z Z “g 40 6 75 45 35 77 3 85 25 88 
missions Z Z 99 69 26 90 24 235 97 23 97 2 95 
Bach : i 
‘Ch soo; i "i i duction repeated from all preceding repro- 
tions. pac gives the mean number of words in ies as percentages o the total possible scores for that 


"Production te? scores express the above mean Sco! 


kind of word repetition—that from 
ow seemed relevant to ask how 
nd when it was wrong. There was 
ke had often occurred of it being 
likely to be reproduced again than a mistake which 
cen made only once. Table 3 attempts to answer some of these points; it details the 
number of words in each version which have been reproduced in all the preceding 
JN ns. Thus if we are considering the errors in version 5 (passage B) the table is only 
22 6 p with the 92 errors which have already been reproduced in versions 1-4: of these 
tors 21 were again made in version 5. J : 
na Pe of measure is of couse very seh o monts e UU 
ion it; $ eme: u x 
be gp, “tion it is thereafter lost m all the measurements o ieu the total possible 


Meciated tha (is ingles that! Table #9 t" 


able 1 has illustrated the prevalence of a certain 


immediately preceding reproduction —but itn 
hen it was correct a 


ility after a mista. 
d, and whether it was more 


ean 
Versio 
[7 
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score for one reproduction is the actual score of the immediately preceding vaie 
similarly that score, by tlie same definition, could not be greater than that a foe a 
preceding versions. Hence almost inevitably there is some decrease in the mear -—— 
version to the next. But of the words which do comply with these ge 2n E. 
high proportion are subsequently reproduced. This is illustrated in those ^ e e 
Table 3 which express the results as a percentage of the total a e, 
reproduction. In the above example, 21 errors were repeated ofa possible HAUS a waite 
The results expressed in the table seem definite enough—if a word, was im € 
three or four times then the probability that it would be reproduced in a su -. 
version was extremelychigh. In this experiment where learning conditions on 8 7 her d 
probability was nearly as high for an error as for a correct word. The point a uie zd 
to words appearing in the original and which had been repeatedly omitted— "nd the 
a high percentage of words which subjects had never attempted to reproduce 
longer such words had been ignored the more likely in fact was this to at sate 
It should be pointed out that the ‘Additions’ which were repeated, de vasis 
a very small proportion of the total additions for most of the reproductions. T ae 
which a subject added to a passage, seemed to vary more from one reproduction to p. 
than do words in the other three categories—corrects, errors, and omissions. 


: of very 
though the percentage figures for the additions were high, they were percentages 
small totals and are not reliable. 


Content analysis 
As already indicated, all the reproductions of every subject were examined t 
far the content agreed with that of the original. 


F as 
i T ich V 
Table 4 gives the results. If we begin by considering only the content es b 
actually reproduced at each version it is obvious that a very high perom ee, mewo" 
passages could be recalled at the first attempt. Within whatever individual fra 


o see hor 


Table 4. Total scores for each reproduction of content of passages A and B a | 
. T . err 
(Total possible score for each reproduction—10 items x 10 subjeets 100. Correct, C; omissions, 03 © 7 
Versions |... 1 3 3 4 B 6 E t 
ooh ook FSR éo%* @ 
— ECOECOEG O FC , e 1 
Content actuall 59 28 13 5 z or e9 əs 19 23 * 
P d 3 51 38 1] 61 28 11 64 25 1l 63 25 12 08 zi 23 
Content repeated — — __ 5l 2 5 25 j9 95 g 23 9 
from immediatly 2l 28 10 51 26 9 60 25 10 63 25 11 63 
preceding version § 
Passage B 83 u 4 
Content actual & 
Séprodueed 7 05 19 X4 08b 19 gg 3s 2 83 12 5 s6 9 5 90 6 ag: BP 
Content repeated — __ aş 7 5 o 
from immediately 8, 2 83 n 2 82 11 2 82 9 4 8 6 
preceding version 
b 
gu 
subjects were holding and f e 
expressing their idea: most 0 e 
edlach p g 8 there is no doubt that b 
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and Table 4 also reproduces the scores showing how far the content of one reproduction 
po that of the immediately preceding version. The figures do establish very definitely 
ian change there was in content from one version to the next. As some learning did 
im is ace Sinis was a slight trend for more substance to be correct and less to be omitted, 
ica e newly acquired substance was added to that which was already held whilst that 
was finally omitted had never appeared. 
BE been intended to establish this point by a further analysis of the content, 
ÉL nng how far a reproduction was repeating the substance of all preceding versions. 
cci : felt that the data of Table 4 sufficiently indicated that so far as content was 
RC " subjects were repeating the same correct items, making the same errors, and 
Ix MA. Fs same items one week after another. In other words, the initial reproduction 
— ü lished the content of the passage; as it was laid down then so, with only slight 
cations, was it held six weeks and ultimately six months later. i 


Qualitative findings 
Nics now turn to the more qualitative analysis of the passages. In order to obtain 
e sans of the individuality of a reproduction all the versions of all the subjects 
n yped out on separate sheets of paper; following the procedure already described 
er 84) five independent judges were asked to select at each successive stage the six 
the uctions of each subject. No mistakes were made, and it was obvious that though 
mas i was tedious there were ample cues upon which to base the assessment. (The 
istical significance of the result even with five judges is of course very high.) 
ad = the judges were asked to say upon what they had based their judgements, in 
as lon to such points as the amount of the passage reproduced, the particular parts 
ted, and the general accuracy of the ideas and the words, they also stressed the 


n H H B na ` . 
“currence of key words and phrases, and the ease with which certain individual stylistic 


e . 
Atures could be recognized. It is hoped to illustrate some of these features in the 


ole 
ow. 
mg examples. 


ee but persistent verbal changes 
r w ty pe of example the verbal alterations w 
rae is in meaning. This often makes it the 
in g 8 could have been so easily interchanged. It w 
ections where much was accurately reproduced. p ; 
Ject, no. 1, in all his seven versions wrote for ‘the actual political opinions of mankind’ 
^. As a change in meaning it is negligible but as a 
in T. that can persist over six months it is of note. Similarly, the same subject, again 
for « his seven reproductions, uses ‘the entire stock’ for ‘the whole stock’, a vague urge 
Sie Vague impulse’ (the word ‘urge’ was frequently used by other subjects in ane 
ext) and ‘a picture of the Tropics’ for a ‘vague suggestion of the Tropical East’. 


: Other subject, no, 3, who had been in the East, in his seven reproductions always 
: ree of these it was ‘on a bush in 


ere of a very minor order incurring little 
more interesting because such ‘error’ 
as also noticeable that they occurred 
A typical example was where a 


e € aoe . 
E. Phrase ‘the political ideas of man 


erred 4 one ERA. 
C © the tea owing ‘on a bush’ and m 
pem Subject vii! s ER by trade, instead of the phrase What therefore should 
deis lentity’, always gave ‘What is the purveyor of tea 


Ca à à 
to dvertiser do to create a commercia. 
bring his product’. For the sames 
Was always ‘a half forgotten geogr 


ubject the ‘subconscious memory ofa geography 


le 9 
Son? aphy lesson’. 
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The same persistence in adhering to minor adjustments of the text was oa P 
reproduction of passage B.‘The phrase ‘instead of throwing tear-gas bombs causer ae 
errors; one subject, no. 8, in all his seven versions gave ‘faster than tear gas i wi P 
subject no. 9, apparently economically minded, offered in his first five versions kex i 
the police using tear gas’ and then in his last two versions extended 
“saving the police the expense of using tear gas’. A a? was 

In the last sentence of the passage the phrase ‘to have the office heavily insure M 
usually reproduced more elaborately, as in the six repeated versions ‘should "-—— 
has a full fire insurance’, Several subjects apparently seemed to think they were ca riii 
the American idiom by following the popular principle of never saying in one SY SON 
what could be said in two. It may have been that certain phrases seemed to posen 
American quality which influenced subjects in adhering so repeatedly to them: dno 
maintained his incorrect ‘city police’ for five reproductions only to change it n es on 
the more inaccurate ‘chief of the city police’; subject no. 5 was equally insiste 
repeating ‘steel framed equipment’. ! put the 

As was observed at the beginning of this section, it is not the magnitude that 
persistence of such deviation which is the relevant point. It does seem surprising have 
weekly intervals, and sometimes longer, anyone should repeat so exactly what th 4 of the 
previously reproduced when their last perception was not of their reproduction he 
original which corrected their errors. 


Some major verbal changes 


" geo 

The examples in this section were often more noticeable than the types so far a 
and' perhaps for this reason they were somewhat less persistent. "mu Dod 
Some of the changes, without introducing any different meaning, were striking wi Us 
new phraseology as when one Subject (no. 8) in six consecutive reproductions Te ion in 
‘a name with an Eastern flavour’, Subject no. 10 would persist for five reproduc E ded 
using the phrase *man in the street? (which appears in neither original) and even oe put 
it twice in two reproductions. The phrase dropped out of the sixth reproduct ent P 
returned after the four months’ interval in the seventh. An interesting embellis grap) 
which Several subjects indulged was to make a * geography lesson’ into a‘ school E". gs à 
lesson’, Here perhaps we are not dealing so much with a change in phroseoloBf ve!) 


persistent way in thinkino—. 5 
er Ma ad in thinking namely that geography lessons are usually (or 0U8 


The type of alteration which did involve a change in meaning was that by subj ect? 
who amalgamated “th dem es m ‘the reco", get 
orm mew € geography lesson on Australia’ with the phrase ‘the iia’ soil 
Subject no. 3 perhaps ; ons “the grandmother in Austra. "ing 
there used to be m. 


— When x » 
sss lire wir the narrative. The unnecessary ‘into the building’ was con- 

| tendered by th ed by nearly all subjects, and the description ‘in front of the door’ was 
familiarity Pre uw X as outside the door’. It was perhaps because of a lack of 

| but many bier idea of a police ‘raiding squad’ that everyone referred to ‘the police’ 
- Miying T + ed raiding squad’. It was also noticeable that most subjects began by 
shorthand d quicker than a new band’, etc., and omitted any reference to ‘take 
ad pushed 4 it was as if typing had been the main subject-matter of the passage and 

of the mirae id reference to the other quality in spite of it occurring at the beginning 
insisting on į . here was the usual persistence on à number preference, one subject 
She also « interpreting ‘several large firms’ as ‘the last three firms’ and in two versions 

‘ Set fire within three days’ to the offices, whilst another subject would repeat 


ee $ 
weeks’ for ‘a few days’: 
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The 
fort to reproduce ‘Style’ 


So f 
Words, 4 ae have quoted short phrase: 

Ut readin even when illustrating qualitativ 
More aes through the reproductions it was 
gation; ne aaya so far conveyed. The wor 
he m ithin this verbal framework not only had a se o ; 
Very lel more or less accurately conveyed but they had been transmitted with 
-o lous awareness of the stylistic features of their presentation. The reactions to 
st emphasized. At the same time the 


the 
er 

Mte ent styles of the two passages Was mo 

ften anything but successful, and as already 

ded to bear more relation to 


hated to reproduce that style were o 

“ch o ay Styles of any one subject's reproductions ten 
ves; ^ Doi than any one of them did to the original. 
tsiong rm was most clearly brought out to the experimenter when comparing the 
‘Uistalcos passage *B? by the American and British subjects. Though in many ways the 
af of both nationalities were the same, and along the lines already indicated, there 


Stylist; i 

a yli : : s 

ld go Stic differences, notably that the American subjects had extended the ideas, 
1. (The American subjects without exception had 


Chose, metimes "n uM 
long a to reproduce ri a a ee length, than passage < A'—the British had 
FP i Teverse,) As exam Jeso nar reproductions, the bootleggers became “a couple 
H Vas € Uonist tmatleagent > for one subject in all his four versions; another minieinet 

“Scrip S Oklahoma City Police Vice 8 uad’; a third made it EBI officials ;a fourth 
ity alie Vin *the State Police hired 


the to Cd it ag « ; 
to sit oy py _ TES Police xi >. whilst a fifth related how 

y to he Police riot squad’; whist à. € ee 
Ou. "s 1 the side walk’. The American idiom 15 obvio h here as i e 


h lect who i third person 

ig ma, , g sed adea eee an ed her next employer to watch 
Acton E Was going to get quite 2 girl’. 

Ame? Ver this point all assumed the ste p 

tions an ias summary of the qualitative ifference 

8 w ritish subjects in thi jt may A 

ack, re sh subjects in this passage, 161 minder enti 

ly rou, t a Dorated, almost casually and inevitably, DJ md passage he added 

Colour material, When a subject moved outside i am. 

to it. It would be difficult to distinguis 


ght out alterations in individual 
is difficult to do more than this. 
obvious that a subject had reacted to much 
ds were merely the hard structure of each 
t of ideas—the main content of 


s and brou; 
e results it 
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particular idioms and phrasing were contributing to this total impression. But the = 
was that many of their versions had lost the pseudo style of the original and sounde z 
authentic. British subjects, on the other hand, when they departed from their text, were 
often too obviously striving to achieve a style with the result that their versions were more 
uneven. They could be consistent with themselves, but not with the original. J 

The total impression given by the reproductions of the two nationalities was E 
different, but their versions established clearly enough what were the main reactions à 
the passage—a generally accurate construction of what it has said and,at the same e 
a definite awareness of how it had said it. These together made up the passage, but ee. 
and manner were modified against the background of the individual's experience, an E 
process seemed as recognizable under these conditions of learning as it was under 
customary Bartlettian Remembering Studies. 


VII. Discussion | 
(i) A comparison of measures. Content: verbal and qualitative analysis | 


d 
The relationship between the results of the content and verbal analysis has been gap | 
in Fig. 2. Whilst approximately 60-70% of the content was accurately pde an | 
most versions, the percentages of correct words was only half of this, lying between E. 
40%. Conversely, only a small percentage of the content was wrongly rep sna 
9-13 %—whilst the verbal errors for all reproductions was around 25%. The eee they 
between the omissions are not so marked but are still definite enough—for the conten 
lie mainly between 25 and 28 %» and for the verbal from 36 to 45%. 


100 


è 


Percentage score 
un 
eo 


123456 123456 123456 


Versions 
Fig. 2. C i 
8: 2 Comparison of the content and verbal analysis. Percentage scores: l 
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It is fairly obvious that no inflexible rule can be laid down for making a judgement 
between these two criteria. If the passage is a short one, then the accuracy of the verbal 
teproduction will improve in comparison to the content analysis; with increasing length 
it will probably suffer. But this is supposing that content and vocabulary remain within 
one range of difficulty. Where, for example, the content becomes complex or abstract, 
then its reproduction is likely to suffer accordingly—some items in the ‘A’ passage which 
Were consistently reproduced inadequately in the present series illustrated this point. On 
the basis of the present results it can only be argued that both measures should be con- 
Sidered if anything like an overall impression of a version is to be achieved. 

dh point of fact this has not often been done; it would follow? that where results of 
different verbal experiments are being considered, it is essential to know the criterion 
Upon which they are based. Generally more weight has been attached to the qualitative 
Observations. It would seem almost inevitable that such observations would magnify 
differences between a reproduction and its original—where the discrepancies are striking, 
© reader tends to be over-influenced by them and does not allow sufficiently for the 
relative infrequency of such examples. For this reason the verbal analysis is providing 
useful Supplementary evidence to the more qualitative demonstrations of verbal changes. 
e two may be regarded as complimentary—the analysis giving the frequency and the 
qualitative examples indicating the magnitude of such errors. In spite of the doubts 
Which were expressed about the verbal analysis, it is felt that with this length of passage 
i can serve a useful function; at the same time it is the study of the words themselves 
Which is likely to throw most light upon what a subject was doing, and trying to do. 


(ii) The relation of one reproduction to another 


Taking into consideration all the above measures, we can now take up the question of 
1e relation of one reproduction to another. Though most studies of serial reproduction 
te Stressed how closely one version follows another, in the present experiment, with 
F Interjection of the original after each reproduction, there was added opportunity for 


p. Jeets to amend their errors. In a very limited way they did this; they were learning, 
Put. th hatever the measure considered, each subject 


lé outstanding result was that w à : 
a tablisheq an Hessen close relation between one reproduction and another. This 
Ppli 5 
E: lied to the form and style of the passa 


ge, to individual words and minor items, in 
ltion to the general content and overall impression. The result was, in effect, that 
“te à subject had mistakenly intro 


duced errors into his reproduction for two or three 
mks though he had heard the original with its corrections of his mistakes after each of 


b. Versions, the chances were very much in favour of him not amending those mistakes 
wu [n repeating them in exactly the same form. The point also applies to words which had 
Ss Omitted—some words in the original were never reproduced, and the longer they 
© ignor kely was this to happen. . í 

Us "Hen iet due iA a subject 23 making were steadily becoming more rigid 

àn Predictable, in that with each succeeding attempt a ida d was lem. more 
Om: "Ore like its predecessor. If the original was ever to be me ied errors of 
e ISsion, and commissjon had to be overcome, but it was rola t iat E ig was not an 
Sy Step, in so far as certain words, phrases and ideas, had been ‘built into’ these early 


Te 
Po Uetions, 


Kn NNNM qum 3s 
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It would follow from what has been said that the first reproduction was all-important 
in laying down the future tines upon which a subject would approach the material. There- 
after, consistency was achieved in spite of the ‘intrusion’ of the original. This has a 
obvious bearing upon learning studies which will be illustrated in the last section; mean- 
while, it leads us to a consideration of the issue—the relation of the first reproduction to 
the original. 


(iii) Relation of the first reproduction to the original | 


In answering the question ‘How accurate is the initial reproduction?’ Bartlett wa 
definite enough: ‘ Accvrate recall is the exception and not the rule’ (op. cit. p. 61; of, also 
p. 93). Bartlett, of course, is not referring specifically to the initial or any other reprodu 
tion; but his schematic theory of memory makes it obvious that he would be regarding 
the initial reproduction as one stage in this continuous series of dynamic changes: , —, 

With our material, Bartlett’s judgements would again apply to the initial reproduction 
only about 30% of the actual words in the two passages are correctly given. But 
statement, whilst accurate enough within its own limitations—‘in a literal sense’ — W° ih 
be a misleading summary of the more general features of the reproductions. Most on ia 
content—approximately 70%—was being accurately conveyed by the initial ver? n 
on this criterion the first reproductions are satisfactory whilst their general e "al 
phrasing reflected a definite effort, though not necessarily successful, to convey pe 
different styles. Essentially these reproductions represented a total reaction t0 n 
original material—total in so far as it included not only a reaction to the obvious dea at 
such as the content, but also to the more subtle such as how a thing was being 880^ he 
kind of a person might have said it, what was its background, etc. In discussing ut 
passages with subjects after the experiment it was frequently brought out that i 
having formulated their reactions they had some fairly persistent impressions who pi 
more definite than they themselves realized; they had categorized material and ^ yed 
without necessarily being aware that they had done so. It was only when they e A $ 
why they were making a particular statement that they realized their previous e 
em "m be illustrated by precise examples—the air-crew pilot still e. J 
sabia a Prarind ap then "à i Seni ig the “varied ee Eos jp 
who had ‘reproduced’ utei iis usu. disnei ic Min UNE c sex i a 
stating it; but over and ab © stenographer, and those who had assumed à nora? 

; nd above these particular instances there were the more 8° pat j 


im i i : 
pressions which seemed to have permeated and be effective in determininé 


ons) 


PARE 0 reproduce. NEU 
A en Clearly illustrated in another context when using picture Me esi 
eee, N Ee reproductions. After subjects had heard a description © E: od " 

» tey we: | 
history did it P a 19 ees abor dlink atihar impressions of 10s ® ‘ E 


couldn't imagine it^ * 
In other words, the t, but somehow that is different.’ 


Subject was holding more than he could convey, and wh 
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holding was formed from a reaction between the limited new material he had been given 
and the almost unlimited resources upon which he could draw*and against which he had 
assimilated the new. In the present passages, as with picture material, the subject was 
aware of what he had been given, but was unaware how far he had made a subjective 
Teassessment of it. With the picture material this came out graphically when two subjects 
Could agree upon a verbal description of certain details but could not agree upon the 
authenticity of the original picture; that is to say, they could agree upon what they 
themselves knew, they were holding—their disagreement was arising over their holding 
80 much more than they were able to express. 
) We may now ask how far these findings on the general accuracy:of the initial reproduc- 

tion would agree with Bartlett's exposition. 


(iv) The accuracy of initial recall—a comparison with Bartlets findings 


Bartlett’s monograph served magnificently, not only to illustrate the fallacies in every- 
3y remembering, but to examine where and why they occurred. There is, however, the 
anger that the victory has been too complete. Having destroyed the myth of a verbatim 
Ccurate reproduction and seriously damaged a trace theory of memory in favour of à 

More loosely conceived and modifiable scheme, the question now arises: How far are 

Memories ever accurately conveyed, and, if they are accurate, how is this achieved? 

fortunately we are attempting to answer the first question, though this may throw some 
‘ght on the second. ‘ 

Bartlett? emphasis is always on the point that recall is a constructive process, largely 
s ermined by an attitude which is itself arising from the initial impressions left by the 
original (e.g. op. cit. pp. 176, 205, 207). ‘It is this impression, rarely defined with much 

t ctitude, which most readily persists’, and the details are built into and around it so 

at they m i eneral setting. 
This of UA point to diui, since obviously we can only deal with such 
^ Process at second-hand through its products; here we can never say what that impression 

"as, but, of necessity, have to base our assumption upon the results of some subsequent 
“Production. And rens well be that under everyday conditions, where individuals are 

Perceiving material without being directed by any instructions to remember it, their 

Constructive reproduction is as imprecise and affectively determined as Bartlett has made 
out to be, But under conditions such as the present, Bartlett’s observations hardly 
Sem to give sufficient weight to the accuracy with which the substance of the passage 
could be initially reproduced. This would apply to the results of all our subjects: in 
: amining their first reproductions, We seem to have the product of some process whereby 


* material has not only been assimilated, but, to some extent has been carefully sifted 
Ni " = : i i i 
it. evaluated—the version which nearly all subjects reproduced did contain the main 


Sn the passage. 

he closer Bartlett’s work is examine 

os S account of constructive recall, an 

n. Where subjects are trying to recall 

As * months and sometimes fue In som! 

att all too obviously been ‘lost’. The su 
endant circumstances—the time, place, people, 


a 


d, the more would it seem that the examples which 
d which he himself most frequently mentions, are 
material after a long time interval—at least after 
e cases so much of what was originally given 
bject struggles to create something of the 
etc.—anything upon which he can 
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hinge a specific item and he is tremendously influenced in this searching by the probability 
of an event. The writer stwdied this process by asking student-subjects the question ‘Can 
you recall your first University lecture? ' and noted their introspection. It often became 
impossible for a subject to distinguish whether an event had taken place because he 
remembered it, or because he knew it was likely to have happened at that time. With the 
recall of events of this order Bartlett’s exposition of a constructive effort seems apt 
enough, but there is a pronounced difference in degree, if not in kind, between this long 
term remembering and the recall of material that has only been held for a few minutes: 
There is obviously less searching over a range of possibilities, certain items slip out 
promptly whilst others are quickly grouped around them. The question arises how far 5 
this itself a constructive process, and how far is it the product of a ‘constructive’ proces 
which has already taken place—in fact, which has taken place at the time of the initia 
perception? e f 
Bartlett himself provides evidence on this point for it is of course an integral part © 
his thesis that perceiving and remembering have the same active characteristics, bo d 
being dominated by what he has called the ‘effort after meaning’. But by reiterating t 4 
importance of a constructive process at the time of recall, Bartlett does not seem to hav 
given sufficient weight to his own earlier observations of the active nature of perceptio" 
itself. If his observations are right, as they seem to be, then at the first presentation Y 


the material this effort to extract ‘meaning’ has begun. Bartlett has indicate? this 
ct 02" 


a new version according to personal predilections and social conventions. But the ” 
significant feature is that this perceptual analysis—and in many ways this does s 
be a fair description of the process—is more accurate than is generally allowed. e in 
we may be conceiving as the retaining mechanism by which this is stored, it ron 
an appreciation of what has been presented, which, by overall standards, is @ i 
hensive digest of the material. 
The argument then is stressing two points: it 8 
(1) That where material is being remembered after relatively short time interval ue 
necessary to give more weight to the interactive processes which have taken place all 
E : erception of the material, and less to the constructive effort at the time ° ion 
(2) In so far as the first stage of remembering—the initial perception—is an A a go! 
T 


jon 8 , 
noe 

e yi ob 

pat 
py 


o? 


subject in trying to recall material is not necessarily holding the identical materi 


he bega ini ; 3 
gan by retaining.) In view of the nature of this initial interaction, it seems gum 


ap 


particular conditions this analysis is 
abstruse or excessively lengthy or dis 
Under normal conditions it is not litera 


defective—where, for example, the n itg 
connected so that items may easily a o 


l recall, but its deficiencies, though striking 
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not : -— 
obscure the fact that it successfully assimilates a mass of material that would be well 


pu the immediate memory span. i 
the cens ee this experiment the writer has had the opportunity to read and discuss 
ie A hich ‘Gorelick, working under Zangwill, has done upon ‘Recall as an 
chink fuae i — (Gomulicki, 1952). As this is now being published the only comment 
=| d be mads here is that the operation which he has described as an ‘unwitting 
Eos ‘ive process’ seems in most respects identical with the stage which we have called 
ceptual analysis of the material His term seems preferable and would be adopted 

Y the writer, 


I 
ot E may be noted that the proposal to place l 
call, and more upon the original analysis which occurred with the first presentation, 


Offers : : 4 
some partial explanation for the consistency of one reproduction with another under 


the St 
conditions of the present experiment. At each stage of reproduction the important 
eculiar to that stage alone but the 


Varial s 

inis n would not be the reconstructive process p 
a s : : 

Bei analysis common to all recall stages. The point would also have some bearing upon 
im " "m è š ] * n " 

tis portance of the initial reaction to the material in learning studies which we may 
consider 


ess emphasis upon he constructive stage 


1 (v) The importance of initial responses in learning 

tw : ^ 4 s 

sii was noted in the section on Experimental Procedure that the time intervals were 

of 8 manipulated to encourage slow learning in order that some estimate might be made 
1e relative strengths of particular variables. We will now see how this did in fact 


ng of those results upon learning studies. 
cific sum of money, £100,000. It would be 


Some subjects could repeatedly reproduce 


0 

ww and briefly consider the beari 
in ca A there was mentioned a spe 
anam ed that errors would occur and they did. ; i ; l 
UR Sean consistently in an erroneous variant; one subject gave six of his seven versions 

20 Ug and another gave five as £50,000. One subject did have a general selection of 
Perso (twice); then £10,000 and finally, £100,000. This last subject may represent the 
; mson who for a time just did not know what was the exact sum but was aware that it 


Iny, see 8 
md à big amount: but the examples of subjects repeatedly giving à wrong variant 
Seem to illustrate a different proce bilities which might 


Leo dure. There are several possi 
Oe for this mistake: . 
3 Subjects may have been so sure that they knew that particular part of the passage 
they did not check it carefully when it was read out to them each week—the mistake 


Persi 
‘sted because they were not attending to the correct version. 
but perhaps subjects did observe the discrepancy between 


eir IE is harder to conceive = Sa eas telae wc 
>, sion and the original but forgotten it by the t0 o eek. — 
*) Mdb saniki io Hate E ug the original without at first being aware of 
* i ti Did possibility is that some 0) hiset ved - wat reproduced: Subsequent, it 
ein betoon i and wiat W) hl soduced in the following week. This 
e 


Own . : à 

than argue a a which they retained and rep g stron, ermanent 
at the impression of their own version W? ld finally take plac 
he original. On this third view learning vee i 


e nal and h 

ep, de Came aware of the discrepancy between the origina er cts who had repeated 

ity, me m lence here it is not possible to be definite- But sul je questioned, an 
88 fo Istakes and had subsequently earn: 


orrect V: : 
7 ad th y y and their previous error. Without 
at they did know both the correct answe 
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on ME TRUM voured 
claiming that the procedure of the third possibility was ubiquitous, " Rice ems ad 
as being at least prevalent. It would explain the occurrence of many - gen, wis 
the same grounds as were found in the Serial Learning experiments A ra n of the error 
complete learning was frequently taking place only after tie : = : "à imlearning—this 
itself. In support of the generalization made there—learning TENS m dit applied to 
experiment both illustrates it and extends its application. On the rs oe block ed by one 
processes involving everyday speech Bano word m - psc ee: for ‘seller’, ett» 
from the subject’s own vocabulary, e.g. ‘urge for impulse’, ‘purveyo plene, 
and it was necessary for him to learn that his own word was wrong the material 8$ 
replace it. On the other hand, there were broader, overall reactions to they were? 
a whole which a subject had made and perhaps because of their —— T of their 
the more difficult to modify; as noted in some cases subjects did not seem ¢ 

[5 s " 

o NS section, the initial reproduction represented the interact 
what was given and what a subject brought to the task. The n a asi 
reaction was known from memory studies; it would seem that under we etd 
where learning was possible its importance was no less, This was Lager y learned, P 
subsequent modification which had to take place, if the material was to deer for th? l 
to be undertaken by an organism which had already exhibited a predile ot to amen l 
mistake which it had introduced. In learning it would be easy for one ee nd bis own 
the mistakes of another; it is altogether more difficult for a subject to rii rea ctio? 
This experiment is in line with those which when considering the normal E empha? 
of a mature organism have abandoned any S—R model and have placed anded t E. 
more and more upon what is already held, and less and less upon what "i ue ten en 
is initially laid down represents the interplay between ‘permanent’ direc 1 taken p» 
within the organism and the presented material. Once that interaction yos cites 25 
the products are not easily modified. But there is a danger of overstating t dd i a 
far as learning generally demands complete accuracy, the difficulty of a errors) 
the strength of what is already held is not misleading. But in noting the 1n! 
is as well to be mindful of the general accuracy of the whole. 


ion between 
f this init? 
ditio 


An experiment was carried out w 


VIII. Summary at 
de 
reproduction. ( 


rep 

ith verbal material based on the method " * in 
Weekly time-intervals.) But the standard procedure was mo‘ a 
the original version was read to subjects immediately after each reproductioP- g 

Under these conditions it was found that: the pases 

l. The initial reproduction was a fairly accurate version of the content of eri n 
(70%), but less so of the actual verbal material (30%). The need for cons! 
criteria is brought out, 


. : ir reP 
2 Subsequent Versions were strikingly similar to each other and in theif 
from the initial Teproduetion, The 


t 
f y reached a stereotyped form comparable ae 
in normal repeated Teproduction experiments, This comparability applied to 
and verbal analysis, 


etit 


+, ig felt 
3. The constructive nature of recall has been stressed by Bartlett but it 15 "n 
short-term studies emphasis must be placed upon the initial interpretation 
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This j 
Interpretation i 
ati i L 
omulicki’s en is described as a ‘perceptual analysis’. The process is compared to 
study of an ‘abstractive’ operation. His term is preferred. 


4. Th 
cna € releva ; 
nce of the experiment to learning studies is brought out. Again it 
and in so far as the organism has 


a predilecti 
tion for these erroneous introductions—either verbal or conceptual—the 


culty 
of thei 3 
heir amendment is considerable. 


Ustrat 
es the ne : 
Shown ecessity for an unlearning of mistakes, 


APPENDIX A 
The Actual t Passage ‘A’. Tea leaves 
" ea leaves i ) 
nions of ma dy es in the world are as varied and unstable as the actual political 
kind. Every tea leaf in every tea garden is different from every other leaf, 


a Week 
ofd 1 s 
damp weather may change the whole stock in any warehouse. What there- 
, & ‘tea’ which men can think 


a Tea’, which would produce 
bined with the subconscious 


fore shou] 

in eel aes vp. Pus do to create a commercial * entity" 

E men - Ses would choose some term, say * Paramatt 

Teri Ory of a si gue suggestion of the tropical East, com 

“lon with th graphy lesson on Australia. He would then proceed to create in con- 
e word an automatic picture-im 


of 
in i Own, B te age having previous emotional associations 
y the time that a hundred thousand pounds had been cleverly spent, no one 


ngl 
to}, Sand w 
buy, oun ü uld be able to see the word * Paramatta ' on a parcel without a vague impulse 
ed on a day-dream recollection of his grandmother, or of the British Fleet. 


Passage ‘B’. The stenographer 
shorthand notes quicker 
smoke screen with a typ 


Wan T 
Pla s _tenographic position—I take than a new band of 

X long e Am can spring up. I lay @ ewriter, and I do not 
ing MA one firm because I work so fast I burn the office down. j 
With *d after P large firms in Oklahoma City had complete new furniture of steel 
Stm, a type wn had worked there a few days; i iding squad stationed me 
Oke out qo ter, and copying the encyclopaedia, i e door of a speakeasy to 
" nto the building. Warning 


M E the bo 
otleggers instead of throwing tear g - 
‘no me to have his office heavily insured, 


bega, C Vis 
Cane, se : 
py E Person who contemplates hiring 
ork for him he will have a sure cas? of conflagration on hand. 
T ‘ APPENDIX B 
‘em 1. 4". Tea leaves Content of the two passages 
Sa M CI 
4 ai are as varied and unstable a5 political opinions. 
4 E leaf is different from another. "— 
` Ho 8 damp weather changes 2 warehouse's 56007- I 
5. qu" Cam an advertiser create a saleable object evoking thought and feeling! 


6, i the tea a name—Paramatta 

al East and memories of & geography lesson 
i i sociation. 
mage with an emotional as ta 
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8. Spend £100,000 cleverly. . 
9. All England would want to buy when they saw the name ‘Paramatta’. 
10. This desire found on recollection of grandmother or British Fleet. 


Passage ‘B’. The stenographer 


Item 1. Wanted stenographic position. 

. I take shorthand notes quickly (quicker than new band of Oklahom 
can spring up). 

I type very fast (so fast I lay a smoke screen). 

I do not stay long with firms because I set the office on fire with wor 

. References: Large firms in Oklahoma City. 

Had steel furniture installed after I had worked there. 

- The police raiding squad put me outside a speakeasy. 

The smoke from my typewriter was used instead of tear gas bom 
bootleggers. 

9. Warning: insure your office if you hire me. 

10. I shall certainly cause you a fire. 


a outlaws 


bo 


king so fast 


I OR ge 


bs on the 


-— ; ono naa C English " 
There was no point in trying here to translate the content of passage ‘B’ into Tm 
But in marking the content of both reproductions no attention was paid to the 
accuracy of words. 
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Eum RESPONSE WITH INCREASE AND 
TN HARU IN TASK DIFFICULTY IN NORMAL 
NDUSTRIAL AND PSYCHIATRIC PATIENT 
SUBJECTS! 


Mei By PETER H. VENABLES 
edi 

cal Research Council, Unit for Research in Occupational Adaptation, 
Maudsley Hospital 
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Y Urody, ction 
ults (pp. 104-108). IV. Discussion (pp. 108-109). 
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Clinica] db I. INTRODUCTION 

Sane: 

i Stine? 
Pressio 

N n 


rain ld lr (30) dar de rto ct 
„in the otl is isplayed, there is a quick an in ensiy e i 
mo erg (1918) other the affect is suppressed, leading to displacements and conversions. 
ge, ment inr B roduced experimental evidence for these two types in work on motor 
ty Teased, iio a to word association. The first type made excessive, and the second 
in ofr or movement under affect. Berrien (1939) found evidence of two extreme 
Ychotig “action to emotion-provoking stimuli in rhythmical finger movement of 
m Or Hrn He described these as excitatory and inhibitory in nature. M 
Pd ken the performance of pilots in a simulated aircraft, cockpit, a ie ) 
Taetj ity eat of errors, those of overaction, and those m pe x "d 
Sviation. ton made larger control movements and exe à aie 
; the extent and gradient of movement was greatly increased & 


long td 

n 8 ; i 
les uration nt: Subjectsshowing inertia reaction made errorswhich were large and of 
; ín ere relatively small, and were less disturbed by rest- 


15 cont 
rol movements were re ur r 
of subjects showing overactivity reaction. 
vity-inertia’ continuum, Davis devised a 
B E t. Similar reactions Were observed on this 
1 as sli m previous 
^ i tionship of these reactions to personality type was found to confirm p 


Th Nig ‘og inert reactions. 
the US subj ; active, and hysterics 1n : 
Mtge sig ue aii oe T further data bearing 0n the hypothesis 


e 
m (a) y rhe experiment was designed to proY 
LN b that s On a task may vary on * continuum ranging cha way that 
à "tac made mo behaviour is related to personality fa * f performano 
tion tive di more difficult dysthymics tend to show mod na viour. In addi- 
lig, ther ee while iun change e iner id - ur when task 
ty j, , PVidence was sought on the d anB 
T creased, 


ification © e in the 
+ form of b 
to a mor f behavio 


jrection of ch 


ly 5 x 
IN 


Mg Whi lap, It ^ . 8 u 
occupied approximately r mtelligence an 
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short duration of the experiment was not deemed to be a disadvantage in that it offered a 
possibility to test previous’ workers’ findings under conditions not previously employed, 
and provided a test of the possibility of generalization. 

The type of experiment employed was dictated by the practical aim of simulating the 
stimulus conditions met with by a bus conductor in the course of his job. It provided à 
means of measuring the subject's reaction to an increase or decrease in the rate of pres 
sentation, or in complexity of stimuli. This was an attempt to parallel change in ‘load 
conditions imposed by an increase or decrease in the number of passengers boarding the 
bus. 

Subjects. Sample 1 consisted of 210 male trainees for the job of bus conductor. Their 
age range was 18-46 years, mean 28-14 7-5. Data were available for each subjevt to 
enable factor scores of Intelligence, Neuroticism, and Introversion-Extraversion to be 
gna to him. Thes? scores were derived from the analysis of results on 15 psychometrio 

ests. 

Sample 2 had the purpose of providing validation groups to substantiate finding 
obtained on sample 1. The subjects in sample 2 consisted of 11 showing anxiety states 
(age range 21-48 years, mean 30-7 + 7-3) and 11 hysterics (age range 21-46 years, oy 
32:8 £85) selected from a population of 52 male psychoneurotic patients interviewed at i 
DEY chiatric hospital. The selection was made by taking those subjects where clear psy 4 
chiatric diagnoses showing absence of features other than anxiety or hysteria were "d 
ee e d ane on a questionnaire which had been found previously = as 
ando; A © cillerentiate anxiety states from hysterics. The two groups are kno “ts 

tous (A) and Hysterics (H) for purposes of reference in the text. To enable res 


e 
from samples 1 and 2 to be compared, two groups of 11 subjects each from sample 1 
selected on the basis of high sco 
introversion- 


A n jte 
mes P ed ` E P2 viewpoint; the apparatus consisted of a millev 
» f ji 
the centre line rass frame, at an angle of 45° from the base. On either $ 


2 in. from it were two marks over which the wes: in 
helf in front of the display screen was 2 8 ot 1 
ded. A pointer attached to the knob indic? gy 


| 
| 


PETER H. VENABLES 103 


The pointer was attached to a lever controlling a pen which recorded the subject’s 
movement on a moving paper. The stimuli were automatically presented in predetermined 
sequence via the contacts of three uniselectors. The presentation of stimuli was divided 
into three consecutive periods of 50 displays each. In the first easy period A, white lights 
only were used at a 2 sec. periodicity; this was followed by a difficult period B, using all 
the lights as 1-5 sec. per display, and a final easy period C, identical with 4. The whole task 
thus took 275 sec. to complete. The order of presentation of lights was such that each 
direction of movement to each type of display was balanced. Every 5th response in the 
difficult period B was to a simple white light stimulus. This scheme was adopted as it was 
Tequired to measure characteristics of response which were not themselves reactions to 
difficalt stimuli, but were set in an environment of difficult stimuli. By this means it was 
hoped to measure not the immediate effect of distraction, but the effect on response to a 
Standard stimulus of the emotional condition produced by having to respond to more 


Complex stimuli. 


l example showing method of scoring psychomotor task records. 


Fig. 1. Artificial 


front of the apparatus which was placed on a low 


P Toced, " P 
ure. ted in : 
eo to the ground; he was asked to use his preferred 


e, so that his forearm was parallel 


iod of white lights o 5 


mg all the lights at a slightly faster speed, and finally white lig 
here being no break between the periods. 


"¢ Scorin [ Thirty of the 150 resp j eot W 
Use or 46 dass geri a every 5th response and were to simple white light 


a -g is shown in Fig. 1. The following measures 
Wer uli throughout. The method of etel Sirona c sessile Ned 


© used and are designated by sym 

Maximum extent of response. , 

à; "m e 

idth of response measured at 9 79 

tea vi «ap of return alter each response. 

Ye, € deviation centre line of the po pi 

SN teg from the : Band C, and means al ens. 

ang Mon, ates Were measured in each period rs d rs desig n è T 
P * Faceted farei a variability within each perio’ 

Steq by ard deviations, giving measures o 
® Sy and Syr- 


onses recorded for each subject were 


d distance (10 arbitrary units) from the 
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In addition to this, measurement of selected responses secondary features of all the 
responses in each period were counted. These were: 


FS False starts, where the subject started initially in wrong direction. 


TR Trailing returns, where the subject did not make a simple direct return movement 
to the centre line after a response. 


CR Corrected returns, where the return movement overshot the centre mark and had 
to be corrected. 


c III. RzsurTS 
(a) Establishment of a method of measuring the overactive-inert continuum 


Prior to the commencement of any measurement, examination of records of the 
subjects in sample 1 showed that they ranged from those showing extensive responses i. 
Short duration with considerable overshooting and subsequent correction, to those uii: 
short responses lasting some length of time. These were thought to represent DA pae 
poles of the overactive-inert continuum. A period of 25 typical responses (nos. 10-34) t 
period A was rated for this feature on a five-point scale by the writer and an assistar i 
The correlation between the ratings was 0-807. There was thus a feature of the pet 
which could be determined with reasonable reliability. The problem was to decide ho 
this feature might best be measured so that changes between the different periods - ie. 
task could be followed. The possible measures of activity could be derived from i 
measures already outlined; these were: 


(1) The amount of response per unit time, measured by R/ W. 
(2) The magnitude of the response, measured by R x W. 


H ior 

The term magnitude of response is somewhat ambiguous and needs further explanat t 

Measured by R x W, it is proportional to the area of the response. Thus a response o Saher 
magnitude is one of small extent, or one which is completed quickly, or both. ha 


measure RIW, where the extent of response is divided by the time taken for it, g 
measure which is of course related to * 


‘large response per unit time’ i 


g 


(FS) and corrected returns (CR) 
inert subject. With this in mind R/ 
inertia (Rat. O-I) 
(Table 1) shows that R/W has th 
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Maximum likel; 

1 likelihood 

IW 4, FS ood type factor analysis w A 

‚FS TR, C ysis was carried out on the int ; 
o TR 4, CR , and the rating. The result is shown in -e between: 


Tabl 
able 1. Inte relati i 
ercorrelation of hypothesized measures of overactivity-inertia 
, 


sample 1, N —210 
FS, — RT, COR, — Rat. OT 


Lar 
Smee response E R]W, RxW 
Magn Der unit time y * Eum 
t a nude of resp sk RW 1 ce = — — 
Tov traili Starts ` ie RxW, 0-694 St m = = — 
Tay come returns FS, 050 — Ed = = 
ratiy d Teturns Tka -0078 0337 — = = 
3 a 0237 0040 — ^129 = = 
" Hat. O-I 0-618 0-001 0379 0437 c 
" Note: A correlation of 0-136 is significant at the 0-05 level. 
able 9 
2. Unrot 
la : ; 
ted factor loadings of hypothesized measures of overactivity-inertia 
Large res r Ir 
Many Riot cae per unit time RIW 0-924 0-269 
EAR bis FS," 0-089 -0:226 
fe otis TH, 0342 = .0231 
Oc or eatan rsheiais CR, 0511 0-023 
ivity Rat. O-1 0-905 0-184 
41-18 44 


96 variance 
accounted for 


Th 
loq, st u 
nrotated factor accounts for 41:1 


tho on gy ¢ 
tei "d n he rating. It was not possible to 
h al matrix } nile to extract further factors which w 
A x. Variable y Lawley’s test of significance. 
RIW , resulted from measures 


tal sure 

e of rela 

Tom ne ility can be calculated by compar: 
ponses 3, 8, 13, ..-, ete. When this was done a relia 


Pres, 38 obtai 

Sent ; ta. 4 

A "in e = It is clear from this work that a factor of overa 
mu 8 hope Yo and that it could be reliably measured. 

m ity: act d that a measure of ‘ disorganization of behaviour’ independent of the 
vag. teco “a described above might be developed. The hypothesis could be advanced 
ison, Even | Owing organization was one where the responses, however large oF small, 
ani, length and width and showing accuracy of alignment to the centre line. 


Nizati 

Ow; i i 

vin on would then be characterized by high M, Sp Sw and Sy scores, 
ds were rated on à 5-point scale for 'dis- 


Banj, B th : 
is *n Ation if as procedure the recor í F 
The t the rati response’, The reliability of the rating Ws 0-667. Measures Sr Sy; Sap 
ia a ting were intercorrelated, with R|W 252 marker for the activity factor. 
me plex of the matrix yielded a first nting for 23:576 of the 

ü factor, having its highest loading on R|W was again clearly an activity factor, e 
b Toug med not be interpreted in an orthogonal position, and when an d a 

S Was a e cluster Sp, Szr and the rating was adopt e m si 
q E Proximately 0-87. It was therefore apparent that no mea isorg 
eveloped independently of the ‘Activity ' factor. 


8% of the variance, and is most highly 
Je to identify the second factor, nor was it 
ere shown to be present in the 


taken on responses 1, 6, 11, 16, etc. 
ing this score with a similar one 
bility coefficient of 
ctivity-inertia was 
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(b) Determination of the relation of the overactive-inertia continuum 
of motor behaviour to personality classification. 
Five types of measures were calculated for each subject for each of the nine variables 
outlined earlier and for the index R/W. These were: 
(1) Performance in period A, e.g. R/W 4- 
(2) Performance in period B, e.g. R/W p. 
(3) Performance in period C, e.g. R/W. 2 
(4) Change in performance between periods A and B, e.g. R/W 4-5- 
(B) Change'in performance between periods B and C, e.g. R/W g.c- 


"These measures were correlated with factor scores measuring Intelligence, Neuroticis™ 
anda Introversion-Extraversion for the group of 210 normal subjects, sample 1. 

It was found that increase in Inertia from period A to period B measured by RI Td 
was positively correlated with the factor of Extraversion at a significant level (r= + ol à 
P «0-05), and that increase in inertia between period B and period C (R/ Wg-o) k 
negatively correlated with Extraversion (r=—0:147, P «0-05). No significant corr? 
tions with the other two personality factors were observed. ‘ables 

In the case of the neurotic group, sample 2, rank correlations between the same variab 
and the anxious-hysteric dichotomy were calculated. It was found that inertia in pes 
A (R/W) was significantly correlated with hysteria (r= +0-36, P « 0-05) and that ue . 
In inertia from period B to C was negatively correlated with hysteria (r= —0:41, P < er us 

The results from 22 subjects from sample 1 selected to be comparable with the P m 
and hysteric groups showed that, as in the parent population, increase in inertia pe 
periods A to B, was correlated with hysteria (neurotic-extraversion) (T= né. 
P« 0-05) and increase in inertia from periods B to C was negatively correlated Y 
hysteria, (r= —0-63, P < 0-05). 's 

The rank correlation method ui 
(1938) work, for use where one v: ould po 


dictated by the non-norm 
Mean scores for RIW, 
between periods A and B, and B and C are 


groups QA and QH and gr 
between Scores on these sub 
view of the non- 


i norma] distributi 
relationships om stribution of m 
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Table 3. Mean performance scores of subjects from samples 1 and 2 on variables 
R|W, R, and W, for periods A, B, and C 


Sample 1 Sample 2 

Variable QA Qu uti H 
RIW, 532 6-05 6-09 4-33 
RIW; 5-71 559 7-03 4-39 
RIW, 4-82 6-00 6-08 4-72 
RIW 4-8 -0-39 +0-46 -0-94 -0-06 
RIW n-o +089 -041 40-95 - 0-33 
R, 20-97 21-68 20-66 , 19-35 
Ry 20-50 20-73 19-84 19-10 
Ro 21-38 21-78 20-55 19-76 
Raz 40:47 40:95 40:82 40:25 

n-c -0-88 -1-05 -0:71 -0-66 
Wa 433 3-76 430 ` 4-95 
Wa 3-83 3-92 3-76 4-83 
Wo 4-66 3-82 4-56 4:57 
Wan +0-50 -0-16 mz +012 
Wc -0-83 -0-10 -0-80 10:26 
N 1l Hu n 1l 


Differences significant at less than the 0:05 level of confidence are in italic. 


Inert 
4 
ee A 
maaa A Hysteric 
A Quasi-anxious 
5 ^L 
Z 
A 
riw |A A 
ms 
ee e acs 
"c ~. 
"ma E — 
y +p Quasi-hysteric 
6 }QH a Anxious 


B C 


Periods 
B, and C in groups A, H, QA and QH. 


ti jods A, 
=a Changes in activity of response (R[W) between y 
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oe for the 

With decrease in task difficulty there is in all cases a iua aate: im 
extravert or hysteric subject to perform more actively whilst the intro 

i ; in activity. i nse 

ae a ne up the index R/W it is rri poe Pi 
e ars to shorten in the difficult period, and lengthen pr eta Mass isp 
different extents, in different groups of subjects. On a c hotin Bis which the 
general lengthening of response in all groups. Itisthe — : $ Seta behaviour 
response lasts, that seems to be responsible to a greater extent for Pennant diffi- 
between the groups. In both dysthymic groups there isa "ari o re genit patient 
culty followed by a stowing down with decrease in E mee from sariple 
group performance is slow initially whilst in the extraverted a rove thare ina spé? 
there is a slowing down on increase of difficulty. In both of these grouy e 

) rease of difüculty. ings of £ 
UR. measuring -— of response, appears to parallel many of oL operate 
in dysthymic-hysteric group differentiation it is felt that the latter me sip Fita given 
sufficiently differently to justify the reasons for its original inclusion. 1 of White ( 
when motor task variables are related to G.s.R. measures. The wor Saase i G.S. e 
Freeman & Simpson (1938) and Staudt & Kubis (1948) shows iw iim d elsewhere 
conductance accompanies increase in muscular tension. Other wor ^J. * significantly 
(Venables, 1955), indicates that increasein ‘activity’ measured by R| E and neuro! ; 
correlated (P — 0-045 and 0-03) with increase in conductance, in both immer ations w 
groups. Increase in speed measured by W 4-g does not show significan rai (1950 
increase in conductance. The work of Freeman & Pathman (1942) and hs m 7 dissipati? 
would lead us to expect that an increase in motor movement would resu i eriod, it i8 th 
of autonomic disturbance. In the case of G.S.R. response after the we 6 decrens? ! 
measure W, ( and not R|W, 6 which shows a significant — wW ps ed " 
conductance supporting Freeman & Pathman's and Champion's wor t^ abd that thi 
seem that there is a useful differentiation between the measures R/W and ve th Jatte 
former may measure behaviourally something akin to muscular tension, W " 
measures speed of response. jl] hat they are 

Correlations of task variables with Intelligence and Neuroticism show tha ing 9 bi 
general independent of these factors. If a group of subjects from sample 1 nt the 
vert and low neuroticism factor scores are compared with the two patient aM js su” 
finding of independence of the overactivity-inert continuum from neurot:oi? 
ported by insignificant rank correlations of +0-05, --0-18 and 0-00 with R/W > 


and RW, Tespectively. Independence from age is shown by correlations 9 
+0-01 and +0-01 with the same variables, 


IV. Discussion : 
In the work described an attempt h 


relation between motor performance 
been largely confirmed, and additio 
after task difficulty has ceased hay. 


a on 

ni $ 
as been made to provide further data ken ye 
e and personality. The work of previous V' naw? y 
nal findings showing evidence of regulatory way 


: z an. 

a : € been given. Tt is of some interest that 1D vit to ait 
it is the change in performance when the stimulus situation changes from diffict e$ 
which seems to be the most valuable indicator ofd 


. MMC b 
ifferent functions in differen 
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ie Whilst in the hysteric group there was little change when the task difficulty 
Pilly E " Es the marked change in the direction of overactivity on decrease of diffi- 

"i m 1 pma this group from the anxious patients. 
Ds "e As source of evidence on this point is given when the performance scores of 
ka = sample 1 who were discharged (largely for dishonesty) are examined. The 
inthesac, hese subjects are compared with those resigning or remaining 1n employment 
fitm : nie ofsix months. It was found that the measure R|W; c differentiated the 
with S rom the rest at a significant level (P<0-01). This was not, however, the case 
"Maa n where a quite insignificant F-ratio was obtained. The discharges show 
which was in many ways similar to that of extraverted, subjects. 


I : BA 
he results of this work have some similarities to those of Foulds (1952) although he 
ound that distraction produced a speed 


oed different type of experiment. Foulds f 
in Min irai of dysthymies on the Porteous Maze, whilst spee? up, although shown 
ate of 2 Aymies, was not significant. Examination of Table 3 shows à very similar 
E. arg in the performance of our anxious and hysteric groups on periods 4 and B. 
Shown in the data presented is some indication of the difference between the per- 


Tma H . H H 
tye e of hospitalized and non-hospitalized groups of tentatively similar personality 
: rics and quasi-hysterics, where 


the Mies is particularly striking in the case of the hyste : 
i lal performance of the hysteric in hospital is so inert that no change in the inert 


eot H H H 
i itin." Seems possible. On the other hand, the quasi-hysteric 1n industry presents an 
should not be pursued too far in view 


of the Y quite active performance. These differences 
Popul Present unsatisfactoriness of tests with which it is hoped to measure in a normal 
ation the counterpart of anxiety-hysteria in a hospital population. 


le fina; 
thag ‘ndings quoted indicate that performance Is by no means a static phenomenon and 
E dustrial situations to the maintenance 


i ‘ vent 
fa ®PS greater attention should be given m m í 
id alteration of performance due to 


„tan ey, 
hi, en leve] i cork, in order to avol 
erat; of difficulty of work, in order lor 

» 7 h ‘personality’ in its narrowest sense. 
nt con- 


'on effects wi atives' 
, Any s with features of the opera ab" 
side, >, Stempt : ; asis for these findings 15 at the mome 
eTe; pt to present a theoretical basi otheses is provee dias. 


Dr i " wares h 
1 “Mature; further experimentation to test various By. 


4 
MMARY d 
" r V Su ^ imulus lights under 
NI > dig, 8h involving the movement of a pointer in relation ie ges subjects con- 
bit x a subsequently easy conditions Was performed hy 18-46, and by 22 male 
len, "rand à ductors, age rang? , ot 59 patients 
ag ht 1 oms , a bus conduc , db ou of 52 patie 
Wi a Tange oo ot anahisi hospital, selected from à group 
erf e ear. 23: , in à ps a a : diagnosis " of over- 
eps Op cut - onnaire D 3 jtinuum 
NUM Mance on qose and cm described as falling ww extraverted 
to ‘ets mertia, In P ni pe » conditions of increased task introverted subjects 
a acm tia of performan"? “lationship was found to 


8 

he) Uren OWed : 
q, oa a te i iner 

lq , "8e ndency to increased z the reverse T 
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THE IDEA OF A DISTRIBUTION 


By JOHN COHEN ax» C. E. M. HANSEL 
T. Department of Psychology, U niversity of Manchester 
97" 


'od eti, 
Y nee 1: sd m yi aint (pp. 11-112). III. Type 1: procedure and results (pp. 112-115). 
Ussion of results e£ ms li 116). V. Type IIl: procedure and results (pp. 116-120). 
T. INTRODUCTION ‘ 
what we propose to call 
choosing, estimating, pre- 


dge. In all these activities 


Th 
NUS *Xperiments to | ‘ 
i o be described form part of the study of 


Subj 
^ Jective 
i T litv? 
ang, Ode In everyday life we are constantly 
3 Ban ere , or deciding on the basis of incomplete knowle 
e ent of uncertainty on the part of the individual. In so far as the individual 


erg 
lg, One alt ; 
referens may no to the other or considers it more likely to a greater or less extent, 
“tial i may perhaps be evaluated. We shall inquire whether judgements based on 
more or less consistent fashion, 


a A Info; p 
E iow E follow their own psychological rules in es j 
oa à endi compare with rules of mathematical probability based on logical 
dover, 9f subj : aim of this inquiry is to trace the systematic or other changes in the 
stati Pment, ee probability characteristic of different ages during the course of 
UN Stica] tules ; is of particular interest to examine the way the child assimilates 
K ^ Fife, y 8 In so far as they are repeatedly verified in experience from the earliest 
Ment l one 1 this first series of experiments Wo shall confine ourselves to the pal 
beg t as Such, We should add at this point that we are here concerned with the ju ge- 
ai e ; Tn further elaboration of these studies it will be important to distinguish 
Judgement itself and the intensity of conviction with which it 1s held. 


hy 

^ th 

a Dre IL. METHOD be. 

UNE om i de in situations of 

ON er zami 7, * guess? which are ma ei 

: b eerie ir s bare two alternatives to judgements 
i We also refer to conditions 


s Me g Co . 

: Ayr imet ity. These range from choices 
ent ht e ia icitly involve ideas of a frequency i eal 
UN for Eu of information provide tematically co” roll 
bu. m of bh we show a group of subj 
“bea the Er or yellow beads. They are 2° 
qi n is is - The beads are thorough y 
“dat Cn be a Ae eated until there are 
; Yell, Siven » ed how many of the beakers conti 

oy, Y the subjects, the distribution ° bea. tioal di Sani 
ith a theore AE built up ion 


wp. * eads c. A 
] an be built up and compare iin. axperimen 
a 


Tte] 
a : H H i i 
ole distributions to be studied in * y wit the 
var. 


ntaining 4 
thy 


dee f4. They ate pl 


bi urn in sets 0. d 
f each beac- : 
Ls is of 4 and each set of 418 placed 
urn 
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in a separate beaker. There are 16 beakers in all. The subject guesses the number of blue 
and yellow beads in each beaker. . 

Type III. The beads are placed in 16 separate beakers, as in II above. The subject now 
guesses the number of beakers containing 0, 1, 2, 3 and 4 beads respectively. : t 

In the present series of experiments, which are analysed in detail, the proportions © 
blue and yellow beads in the urn are stated to the subjects to be unknown. W e € 
briefly to other experiments in which the subjects are told that definite proportions 0 
beads are in the urn. ; " 

The total number of subjects studied in these experiments is about 330. About 10 


subjects took part in experiments relating to Types I and II and about 230 in experiments 
relating to Type IIT. i 


: III. TYPE I: PROCEDURE AND RESULTS 1 
The procedure takes'the form of a class demonstration in which beads are drawn "d 
from à large urn containing blue and yellow beads in unspecified numbers, anc © 
subjects guess the colour of each bead. 

We say to the subjects: 


There are a lot of beads in this urn but we do not know exactly how many. They may be b 
yellow, but no other colour. There may be no blue beads or any number of blue beads. There may beat 
yellow beads or any number of yellow beads. We do not know the proportions of yellow and blue ker: 
in the urn. We shall take 4 beads at a time from the urn and place each one of these in a separate kiss 


There are 4 beakers here, one for each bead. 
The subjects can hear the beads drop into the beakers but they cannot see the ad 
of the beads at any stage of the experiment. They record their guess of the colour © 


: + "i re 
bead 1n each of the four beakers. The beads are then replaced in the urn. This proce P 
1$ repeated 16 times, 


The 95 sub 


; 1 ime 
col. (i) the 16 possible arrangements of the 4 beads. Col. (ii) gives the number af P i 
each of the 16 arrangements occurs in the choices made by the group. Col. (iii) gives 


theoretical number of times each arrangement would occur if the ratio of blue to Y? 8 
beads were based on 


Jue oF 
be no 


our 
he 


for all 95 subjects, 
To return for a moment to col. (iii) in T. tion? ; 
blue and yellow beads ithe oe iii) in Table 1, we should note that the pio iat ib 


n were stated by us to be unknown. We find 
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proportions allotted by the subjects tended on the whole towards 0-5, the actual values 
for the group being 0-52 (blue) and 0-48 (yellow) with a standard deviation of 0-06. We 
Should expect that unless any special influence affected the number of choices of one 
dw than the other colour, the proportions implicitly allotted to them would tend to 0-5. 
a fact the proportions 0-52 and 0-48 depart significantly from this mean value. From 

e observed number of choices, 3162 blue and 2918 yellow, x’, calculated from the 
expected number, 3040, is 9-8 (P « 0-01). This may be due to a number of causes such as 
colour preference, a preference for writing B rather than Y, or to the wording of the 
Instructions, i i 
Table 1. Choice of all possible arrangements of 4 beads, each of 

which may be blue or yellow 
(N=95. Mean age 10 years 6 months.) 


Frequencies > 


= 
Calculated from Calculated from 
proportions of proportions of 
colours allotted colours allotted 


Arrangements Observed by the group* by each individual 

(i) (ii) (iii) (iv) 

BBBB 151 1111 123-8 

BBBY 116 102-6 102-9 

BBYB 83 102-6 

BYBB 7T 102-6 

YBBB 99 102-6 102-9 

BBYY 102 94-7 92-0 

BYBY 93 947 92-0 

BYYB 88 94-7 92-0 

YBBY 123 94-7 92-0 

YBYB 75 94-7 92-0 

¥ Y BB 76 94-7 92-0 

BYYY 74 87-4 86-7 

YES 62 87-4 86-7 

ATEX 90 87-4 86-7 

Y Y XB 93 874 86-7 

FYLTE 118 80-7 85-6 

* I i 
anq These expected values are calculated from a population of blue and yellow beads in the proportions 0-52 
48 respectively, representing the colour preferences of the group. 


If we now compare the observed values in col. (ii) with those shown in col. (iv), calcu- 
ated 9n the basis of proportions of colours allotted by each individual, we find that they 


: SE Significantly. xe is 57-25, D.F. = 15, P < 0-001. This means that even when we take 
account the distribution of arrangements is 


be operative. Inspection of the values in 
be a preference for particular kinds of 


i erent arrangeme 
* ? or 4 blue beads, disregarding order. Within any $ 


any particular arrangement, the expecte 


‘Ngements, 
8 Gen. Psych. 46, 2 
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The data indicate thus far that choices are not made at random but vary in a systematic 
manner within each subgroup where the number of beads of each colour remains px 
We may now ask what it is that determines this preference for particular kinds © 
arrangement. 

Table 2. Choice of arrangements of 0, 1, 2, 3 or 4 
blue beads disregarding order 


(N=95 Mean age 10 years 6 months.) 


Frequencies i 
‘ Calculated by equal 
8 division of 
Arrangements Observed subgroup total 
6) (i) (ii) 
BBBB 151 151 151-00 
'"BBBY 116 93-75 
BBYB 83 Lars 93-75 
BYBB Jm pom 93-75 
YBBB 99 J 93-75 
BBYY 102 92-83 
BYBY 93 92-83 
BY YB 88 92-83 
YBBY 123 [997 92-83 
YBYB 75 92-83 
YYBB 76 92-83 
BY YY asl 79°75 
YBYY 62 319 79-75 
YYBY 90 Í 79:75 
YYYB 93 79°75 
EINT 118 118 118-00 
Total 1520 1520 1520-00 


ced 
One possible factor affecting the preference for certain arrangements is their iE 8 
or symmetrical character. From the point of view of symmetry we distinguish three £ 


of arrangement: 

ü BBBB o YYYY 
BYYB o YBB y balancea 

ü) BYBY o YBYB ' - 
BBYY o YYB p alternating or repetitive 

(i) BBBY or X YB 
BBYB o YYBY : 
BYBB o YBY y [symmetrical 
YBBB o Byyy 


- (iv) of Table 1, we find that the observed value d the 
(x’=19, »-.—1, P<0-001); the observed vere te 
m its theoretical; the observed value p a “i 
one theoretical (42 — 5.46 =1, P «0-02). THS? 40 
to indicate a prefere. X : D.F.=1, P< f jnd 
AE ient nce for the balanced and an avoidance of the asymmetric 


mor 

An t H jou 

X po ig d. be the tendency in any given arrangement to repeat the ie of 
yellow rather than to change to the other colour. The total nu^ 
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choices, 1520, yields 4560 possible changes, i.e. three for every arrangement. There are in 
fact 2110 choices in which there is a change of colour and 2450 Choices in which the colour 
1s not changed. This difference is significant (y?—27-1, p.r.=1, P< 0-0001) and indicates 
a preference for choosing the same colour after any given choice within a set of 4 beads. 
Although the subjects make their choices in relation to individual beads in sets of 4 
We can combine the sets in such a way as to yield a distribution of arrangements Sone 
taining 0, 1, 2, 3 or 4 blue beads. The subjects’ choices classified in this way are shown in 
Table 3, together with the corresponding values calculated on the basis of the proportions 
of beads of each colour allotted by each subject. 


c 


» Table 3. Distribution of arrangements containing 0, 1, 2, 3 or 4 blue beads 


Number of blue beads 


0 1 2 3 4 Total 
Observed values 
Total 118 319 557 375 151 1520 
Mean 12 3:4 59 3:9 1-6 16 
Calculated values* 
Total 85-6 346-8 552-0 411-6 123-8 1520 
Mean 0-9 3-7 58 43 1:3 16 


* Based on proportions of blue and yellow allocated by each subject. 


k If the Subjects were making their choices at random, even if their preferences for the 
VO colours were uneven, the two distributions in Table 3 would approximate to each 
other. The fact that the distributions differ significantly implies that the subjects are not 
for mit in random fashion. We have already suggested two factors that might account 
s. 
e Comparison between the two distributions in Table 3 is given not to suggest that 
it © children in this experiment had any notion of a binomial distribution, but to demon- 
Tate that they were not merely allocating colours at random. Any resemblance between 
a » two distributions may be due to the fact that apart from the factors isolated there is 
ery large and diverse number of influences affecting the choices of different individuals 
7 Cut which we know little. The resulting distributions accordingly tend in some measure 
ave the form of a distribution resulting from random events. 
n the foregoing experiment the children guessed the colour of single beads. We might 
a expected that their choices would have been random and hence the distributions 
Priveq from the choices would tend towards the binomial. This does not appear to be 


° case. On the contrary we find: 
b (i) The proportions of blue and yellow beads implicit in the choices although varying 
Some extent have a relatively small scatter. Two-thirds of the proportions (for blue) 


are y: 
E Within the range 0-46 to 0-58. 
"!) Their choices are not made at random. — 
Cii The non-random character of the individual choices is due to preferences for 
"tain types of arrangement within the sets of 4 beads. 
(iv) Thereisa preference for balanced and an avoidance of asymmetrical arrangements. 
(v) There is a preference for repeating the choice of any one of two colours within any 


8e. 
t of Choices, 
8-2 


116 The idea of a distribution 


IV. Type II: PROCEDURE AND RESULTS 


We now turn to the second way in which the distributions may be built up. Four beads 
at a time are placed in turn in each of the 16 beakers and, as they are heard to drop 1m 
the beaker, the subjects record their answer to the question (Exp. IIa): how many blue 
beads are in the beaker? In Exp. IIb the subjects were asked to record how many blue 
and yellow (or, reversing the order of the question, yellow and blue) beads they thought 
were in each beaker. The order IIa, IIb was followed with one group of subjects and 
IIb, IIa with a second, and the results for each experiment combined. 

The distribution of arrangements yielded by the choices is shown in Table 4, together 
with the calculated values based on proportions of blue and yellow implicitly allotted by 
each individual, 
y ~ Table 4. Observed and calculated distributions 

-(N=93. Age 10+ years.) 
Number of blue beads 


Experiment 0 1 2 3 4 Total 
Ila Observed 92 334 436 363 263 1488 
Calculated 65 283 518 459 163 1488 

IIb Observed 245 318 361 310 254 1488 


Calculated 117 366 513 365 125 1488 


Unlike the Type I experiment the subjects in Type II actually state a distribution for 
each one of the 16 beakers. Random behaviour on their part would yield an n 
number of beakers for 0, 1, 2, 3 and 4 beads. This does not appear, for both Exps. I 
and IIb differ significantly from a rectangular distribution. Indeed they show à marke 
tendency in the direction of a binomial distribution. The subjects’ choices imply that ther 
regard 2B and 2Y as more likely than 1 B and 3Y (or vice versa) or 0B and 4Y (and vie 
versa). Similarly, they regard 1B and 3 Y or 1 Y and 3B as more likely than 0B and * 
(or OY and 4B). In this experiment random choices would lead away from à pinom!” 
towards a rectangular distribution. In the previous experiment random behaviour wou 
lead away from a rectangular towards a binomial distribution of arrangements. à 

„One other feature of this experiment should be noted, i.e. the difference betwee? es 
distributions yielded by Exps. IIa and IIb respectively. This may be attributed to t 
n e kho question. It appears that when we ask: ‘How many blue beads are un "li 
e E ee ^ make any reference to yellow beads, the subjects tend to avoid 

We may conclude from this experiment that subjects do not allocate proportion A 
blue and yellow beads within sets of 4 at random. They exhibit a significant prefere? 
for the value 2 B, 2 Y and also for 1B, 3 Y or 3 B, 1 Y as compared with 0 B,4¥ or0 ^" 
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E we have found that the order in which the questions are asked in 
E ees Lan a d affect the subjetts’ estimates, thé earlier questions tending 
Pte todo 4 k m : han cmd would otherwise get. The estimates may also be affected 
eda e^ " he co batis are referred to in the questions. In order to eliminate 
E LS 3 y as T to employ ten ways in which the questions were pre- 
Bano? 40 rei : = lue was referred to first in the questions and in five yellow was 
Bessoon st i * the set of five presentations for each colour the questions were so 
E E all five questions appeared in each position an equal number of times. The 
Bibieth secs ee were given to approximately equal groups of subjects, each 
Dues ving a single order of presentation. The means for tke entire samples were 
pe m the subgroup means. 
Specimen set of questions is set out below: 

NAME: 

How many beakers will have 4 yellow beads and no blue beads? 

How many beakers will have no yellow beads and 4 blue beads? 


How many beakers will have 3 yellow beads and 1 blue bead? 
yellow bead and 3 blue beads? 
yellow beads and 2 blue beads? 


Total 


How many beakers will have 1 
How many beakers will have 2 


1h "TW . Sea 
he mean distributions for the different age groups are given m Table 5. 


Table 5. Beakers containing 0, 1, 2, 3 or 4 blue beads 


ues allotted as proportions of 16. Unknown proportions of 


(Mean val 1 
blue and yellow beads in the urn.) 
Number of blue beads 

——Àà Total number 
Ag N 0 1 2 3 4 of beakers 
10+ sg —32 31 37 2-9 32 16 
124 su — 33 27 35 32 31 16 
14+ — 0j — 30 $0 37 32 32 16 

1 Girls only. 


\ * Tncluding some 11-year-olds. 
bi wish to sce first whether the subjects, when the proportions are unknown, estimate 
4 blue beads respectively in a manner that 


er S^ 
is]; lumber of beakers containing 0, 1, 2, 3 or 
ight be made about the contents of 


i à 
6 ely to arise in practice on any assumption that mi 
urn. Tf, for example, a subject estimated that each one of the 16 beakers contained 


me beads, that estimate would accord with the assumption that all the beads in the 
" Were blue, On the other hand, if a subject stated that half of the beakers did not 
unli am a single blue bead and half contained 4 blue beads each, this would be a most 
'Kely outcome on any conceivable assumption about the contents of the urn: one 
ie gave these values. We do not know whether the subjects make any explicit 
bl options about the contents of the urn, but we may perhaps infer, from the number of 
and yellow beads indirectly assigned by each subject, that they do tend to assume 
Proximately equal proportions. Nevertheless, few of the individual distributions have 
tien probability of arising in terms of the number of blue and yellow beads implicitly 
e 
utions given of increasing the amount of 


in n Order to assess the effect on the distrib ; i 
e have carried out an experiment with a 


0; B 
"mation about the contents of the urn, W 
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comparable age group, 10-12 years (N =87), in which the subjects are told that there are 
equal numbers of blue and yellow beads in the urn. The resulting group distributions are 
much the same as those obtained here. We have also studied the case in which the subjects 
are told that the proportions are 3:1 and there the distributions are very met 
especially as given by the 14+ group. A detailed analysis of these two experiments W 
be given in a separate paper. 

Secondly, we can inquire whether the subjects at the ages 10+, 12+ and 14+ ha 4 
any preference for assigning equal values to 0B and 4B and/or equal,values to 1B pe 
3B, by comparing the actual values assigned to these categories with the values on or 
to the remaining categories, taking them in pairs. This comparison is shown in Table 6. 


ve 


Table 6. Categories of beakers containing 0, 1, 2, 3 or 4 blue 
beads compared in pairs of category 
(N «87 (10+ years) +31 (12+ years) +26 (14+ years).) 


Proportions of samples assigning 
equal values to pairs of 
categories of beaker 


Paired categories 


0+ 12+ Total 
0 1 0-17 0-16 0-16 
0 2 0-17 0-13 0-15 
0 3 0-22 0-10 0-19 
0 4 0-16 0-42 0-26 
1 2 0-15 0-23 0-18 
j 3 0-17 0-45 0-26 
1 4 0-26 0-10 0-20 
2 3 0-15 0-16 O17 
2 4 0-25 0-13 0-20 
3 4 0-15 0-13 0-14 


ual 
We can calculate x? from the observed number of instances in which equal and uned h 


values are assigned by the 12+ and 14+ groups to 0, 4 and/or 1, 3 as compared with” i 
number of equal and unequal values assigned to the remaining pairs. X' =3T4, n e 
P «0-001. This tendency to assign equal values to 0, 4 and to 1, 3 does not appear m 
10+ group (see Table 6). he 
The greater tendency of the older children (12+ and 14 +) as compared with i 
younger ones (10+), to assign equal values to 0, 4 and 1, 3 is indicated by the significa? » 
of the x? calculated from the values assigned by the respective groups. This calculatie o 
is made by comparing the number of times the different age groups allot equal ee 1, 
bts ae 2 iden as compared with all other possible pairs of categories. dad 
This effect is brought out clearly in the protocols of three subjects of a subsample of 30: 


(1) Age 12 years 11 months: 


; unt 
" redo el e 3 blue, and those with 3 yellow and one blue, have opposite ae and 
5 á ows 
4 yellow and no blue, T've done the same as that with the ones with 4 blue and no y® 


No. of blue beads 


Distribution given 4 2 
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(2) Age 1: 
E 8e 12 years 7 months: 


re will " 

id and II et IO in number V (2B, 2Y) 
3Y) will cts I each other out and so I have put them even. 

1 other out also. As there is not an even sonbar left I simply 


B,1Y) and: 
) and 3 for number IV (1B, 3Y).! 


as there is an even chance for each two. Numbers I (4B, 
Numbers III (3B, 1 Y) and IV 
put 4 for number 


No. of blue beads 


0 1 
Lx 2 3 4 
Distribution given 2 5 4 2 


(3) 4 
Age ]¢ 
"T 12 years 10 months: 
Dut o ht that 
ni the beakers P 
the third so the — having an equal number of beads in them would not be many and I only 
and fourth Ree gegen (0B, 4¥ and 4B, 0 Y) are likely to be about the same, and 
VETS . 3Y and 3B, 1 Y). 
No. of blue beads 


Ries ea 
6 L1 2 3 4 
Distribution given E l 2 6 


roximately equal pro- 
tend to assign higher 


ird 
Vortion ly, bearing in mi , T 
| mind that the subjects implicitly allot app’ 
it might indicate that 


Values > 60 blu 
1e Cee s 
t and yellow, it is of interest to see whether they 


es 
the, o 2B 9 
8 SY whe 
henge ples in es compared with any other combination. If so, 
€ beakers are regarded as miniatures of the contents of the urn and 
beads. This is supported by the fact 


tha, © all 

t ott; 

: tha subjes equal numbers of blue and yellow 

hogy ty > wh assigned all 16 beakers to the val 
BLY, en the proportions in the urn are § 


ue 2B, 2Y. Furthermore, there is 
pecified as 3:1, to allot high values 


2p, 2Y as compared 


With Can e 
DUE aleu 
he late the values assigned by oups to? x 
3B, 1Y and 4B, 0Y (see Table 7). f ere 
the highest 


lg 
lo gi ues assi 
Yayo Kum. "€ to OB, 4Y; 1B, 3Y3 
P signifi etween the age groups in this respect, but 2B, 2Y receives 
cantly large number of instances. yr=o3; p.F.—1l. p<0-01. 


all three age £^ 


Table 7. Number of times highest value is assigned to 
es of beaker 


Age 0 1 i s : 
19 18 
mo: 91 15 
ly 144- : : 7 5 : 
to jt y Total 13 hs E. i | 
Eo higher values 
een i igni dency to 288187. g 
he Dre, “pared n see whether there is aT significant Rd weh s cm 
S taj cat With 0 and to 3 as compared with 4 m. 
iy x ig »d ateq i might indicate a tendency towards e d es. 
Reger ee e hows that in all three oups n. 
* to 4 than to 9. Instead © 


te 3 
ld Piss 
“Rey to 1, P<0-01. Inspection of Table sod 
assign greater values to 0 than to ^ 
aT 10 V» 


1 This subject hers 
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a tendency towards a distribution, we find a tendency away from it. This might be ao- 
counted for by the marked preference for balance and the avoidance of asymmetrical 
arrangements as demonstrated above in relation to Type I. 


Table 8. Comparison between values assigned to categories of beaker 
containing 0 blue and 1 blue, and 3 blue and 4 blue 


1,0 3,4 
s [s p A 
Age > = < > = sS 
10+ 32 15 42 27 1 44 
124 a 8 6 17 10 6 15 
14+ 10 3 13 9 3 14 
n Total 50 24 72 46 25 73 
a VI. DISCUSSION OF RESULTS 


Perhaps we should first note the effects on subjects’? implied assumptions about the 
contents of the urn of not specifying the proportions. In all three types of experiments 
the behaviour of the subjects does not, on the whole, display a great deal of scatter 
around mean values of 0-5 blue and 0-5 yellow. Although they have an exceedingly wide 
choice of possible values, some 10 % of the subjects chose equal values of blue and gene 
beads when asked to state what they thought to be the contents of the urn. Their implicit 
estimates of the contents of the urn, in all three experiments, as derived from their guesses 
or distributions, also show this limited range of choice. These implicit estimates when the 
proportions in the urn are not specified resemble the corresponding estimates made a 
other experiments by comparable groups of subjects when the proportions in the ur? ee 5 
specified as 1:1. When, however, the proportions are specified as 3:1 the implicit estima * 

are quite different. We may thus conclude that when the proportions are unspec! F | 
there is a tendency for each child to assume that the proportions are equal or nearly 5% 

The assumption of equality, under the conditions described, seems to be the simples | 


and the most naturally acceptable to the child. | 
Inthe three types of ex 


not such as could have o 


e 
: F nav 
© reason for the manner in which they , or 


uch as, for example: ‘I wanted to have every number different pite 
e alike’, The remaining 40% gave no erm 
first numbers which came into my tere p 
t three I divided what was left into t° 

put 
oup 


ices, e.g. "They were the 
added up to 16. When Thad d 
I thought best.’ poem 


E - 
the uar lig bs wi there is a tendency to assign the highest value to 2B 2Y. 
7 assigning equal values to 0, 4 and to 1, 3 appears only in the a8° g 
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12+ and upwards. It does not appear in the 10+ group. This preference may be an 
important new step beyond the level reached by the 10-year-olds for it enables them to 
construct a symmetrical distribution. They seem to be applying a ‘principle of indif- 
ference’ in that they assign equal likelihood to 1B, 3Y as to 3B, 1Y. 

There thus appears to emerge, within the age range 10-15 years, four stages in the 
development of the idea of a distribution. First, there is the belief that the numbers in 
the distribution will tend to vary. Secondly, there is the general tendency to assume that 
the category of ecual proportions (2 B, 2 Y) will occur most often, although a few children 
believe that it will occur least often. Thirdly, there is the tendency to assign the same 
likelihood to categories with similar structure (1B, 3Y=3B, 1Y; 0B, 4Y=4B, 0Y). 
A further stage, which is apparently not yet reached at age 14+ when the proportions are 
Unspecified, is to assign greater likelihood of occurrence to 1 B, 3Y than to 0B, 4 Y and 


o 


to 3B, 1Y than to 4B, OY. E n 
We may venture the hypothesis that the stages we have distinguished in the develop- 


ment of the idea of a distribution partly represent logical ‘structures’ (in Piaget’s sense) 
that emerge at different ages and partly represent the fruits of experience. These 
‘structures’ undergo transformations during development. At first they are shaped by 
Purely subjective preferences of one kind or another. These preferences gradually weaken 
and become displaced by factors inherent in the objective situation. 


We should like to thank the Education Authorities at Manchester and Bolton and the 
Principals and staff at their schools for their kind help in making it possible for us to 
carry out these studies. 
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e I. Psvcnorocv as AN EXACT SCIENCE 


The nature of science is a matter of definition. Despite Kant’s rejection of scientific 
psychology on the ground that mental states cannot be measured, Comte’s objection that 
experimental methods could not be applied in psychology, and the pessimism of William 
James, psychologists have been in general agreement for over a hundred years that b 
subject is a science. They also agree that it is not an exact science, although if the exac 
Sciences are defined as those that permit of precise quantitative measurement, it is cleng 
that in certain areas psychology has already laid claim to be exact. The subject is con 
monly regarded as inexact in the more fundamental sense that there is imperfect agr eemen 
between the results of different investigations into the same problem, and that wide i 
tions exist in individual and in group performance under similar experimental conditions. 
This paper is largely concerned with the fields of mental measurement and personality 
testing. Its first purpose is to consider in turn certain factors making for variability ° 
performance in different investigations, and to discuss very briefly the advantages e 
disadvantages of attempting to bring these factors under control. Six factors are gos 
sidered: (i) the use of subjective judgements, (ii) control of the experimental situatio® 


iss Be! ; cal 
(iii) differences between the tests or indicators assumed to represent certain psycholog" 


variables, (iv) sampling error, (v) multidimensionali +) variation 
a aaa > sionality of a d (vi) va 
within the individual. O eee 


` —— cog 
ive field we find that a in subjective judgements is extremely high. In the 0.85 


relations between examiners usually fall into the 0'27 
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range. In personality assessment, inter-judge reliabilities are at much the same level, and 
average about 0-70. This means that, in terms of variance, a very considerable proportion 
of the information, often more than half, is due to the experimenter and not to the experi- 
ment. Observers also vary considerably in their own judgement from occasion to occasion, 
which adds to the overall unreliability. Exactitude in the experimental findings cannot 
be expected if the ability and personality of the investigator enters into the results. 

(ii) Another major factor leading to disagreement between the results of different 
researches in the applied field is the impossibility of controlling the environment in real 
life situations. Assessments of a boy’s personality in school A cannot be directly compared 
with those made in school B, since conditions in the two schools are different, and each 
estiniate is relative to a different population. This introduces an additional element of 
unreliability which would be present even if the measures of the boy's personality at school 
Were completely objective, such as the number of attendances at meetings of school 
Societies. This limitation extends over much of the vocational field; it applies to all 
biographical material, and to follow-up data in the school, university or occupation. In 
the study of the behaviour of individuals in small groups also, there is no rigid control of 
the environment, since the members of the group differ from occasion to occasion. The 
Same person may be loquacious in one group and silent in another. Greater agreement 
between the results of different investigations should come with increased standardization 
of the environment. It is well known, for example, that follow-up studies in the voca- 
tional field show greater agreement if the criterion is success on a training course, than if 
follow-up is made into success in a job. There should be still greater agreement if the 
training course is the same for all candidates, and so on. The only branches of psychology 
Which seem likely to achieve exactness comparable with that found in the older sciences are 
accordingly those confined to the laboratory and a controlled environment, i.e. physiologi- 
cal, experimental and animal psychology, mental measurement, objective tests of per- 
Sonality and laboratory studies in social psychology. Together they constitute a con- 
Siderable body of knowledge. As long ago as the eighteen-nineties Dilthey (see, for ex- 
ample, Hodges, 1952) suggested the division of psychology into two parts, an explanatory 
Psychology that would imitate the natural sciences and attempt to discover the elements 
9* conscious experience and the laws of their combination, and a descriptive psychology, 
Which is an artistic process in which we are constantly aware of the relation of the parts 
t the totality. Many psychologists would regard any such distinction as artificial and an 
™poverishment of the subject. They take the view that psychology should not be divided 
Accor ding to the methods of analysis employed, but according to content, its data falling 
naturally into a few main branches, despite overlapping at the borderline. í 

(iii) A third source of inexactitude in psychological research is the use of different, and 
Sometimes very small, samples of subjects to investigate the same problems. ear 

signed to reveal the influence of major factors such as sex and age may, in fact, yie 
Conclusions which are true only in certain geographical areas or in certain social strata. 

his is another problem which is insoluble in the educational and vocational a 
a though a greater attention to sampling differences both in the design of apin te 
U the evaluation of the significance of the results, would help to bring more uniformity in 
esearch findings. NE Nu. ; 

(iv) A ee source of inaccuracy lies in the name or “indication given F Mer 

he Matrices and the Dominoes tests, for example, are both assumed to indicate 
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verbal intelligence, although the correlation between the two tests is eo = 
their reliabilities. In the pêrsonality field, different tests of the same trait à ten : d d 
poor agreement, correlating at the 0-4 level. In some researches there is less ee mee 
tween the same traits than between nominally different traits. From this wes dier: 
factor analysis can be used, not to identify groups of similar tests, but to indica ? en 
single ‘marker’ i.e. the most typical test in a given field. These marker tests x des 
in important investigations, non-verbal intelligence being replaced, let us oe : pens 
ability. Something of this sort happens by common usage when it is agreed 2 eas 
measure will best serve our purpose, such as the Binet test in child guidance, t ie ie 
Bellevue in adult work, the Matrices in non-verbal intelligence, and the T ee P 
Rorschach projection tests. Increased agreement between empirical results sis "des 
follow from agreement between the tests employed. These further ia un on The 
even wider separation between a more exact psychology and everyday be aren plus 
applied psychologist is building a mechanical man, whose characteristics are Matris 
Stenquist plus Strong plus X. : Jti- 

(v) palm difficulty arises from the complexity of the subject-matter, m ban 
dimensionality of the data studied by the psychologist is likely to result in fur ene 
agreement between the empirical findings. Guttman’s scale analysis provides a hen ting 
technique for isolating single dimensions, but once again the difficulty lies in ex 
such dimensions from complex variables. . . 

(vi) Variation in individual and group performance. This paper is icu" dn 
differences in the results of different investigations, and not with test-retest re pe 
It is well known, however, that variation in performance occurs even during à pe 
session. This factor will add to the disparity between the experimental results, ) 
snakes are more difficult to measure than carpets. 

It is not suggested that exactness in the sense of precise agreement between the T 
of different experiments will come with the type of variable at present used in m 
testing, even when identical, objective, unidimensional tests are given to represent 


: ce . 2 x tween 
samples in controlled situations. It is true that variation due to differences be 


he 
judges and between tests may be removed by the use of identical objective tests. un 
other hand, the control of the e 


e 
E » of t 
nvironment, of the experimental sample, and NE 
1 1 H H " H o 
number of dimensions cannot be complete. Variation which remains after thes 


ed with 


esults 
enta 
ative 


H se 
ical terms or resemble some of the constructs U sis 


ave like physical objects an 
measurement were efficient in both cases. 
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II. SCALES OF MEASUREMENT IN MENTAL TESTING 


The remainder of this paper consists in a reply to certain conventional criticism of the 
measures used in applied psychology, the critics taking the view that scores derived from 
mental tests are invalid since some of the fundamental principles of measurement are 
broken by psychometric techniques. These principles include the law of transitivity, 
which states that if 4 is greater than B and B is greater than C, then A is greater than C. 
In terms of the difficulty of test items this is not true for all individuals. A person can 
usually answer correctly some questions which are more difficult than those in which he 
fails. It is as if the same person were less than 5 ft. 8 in. tall but more than 5 ft. 9 in. 
The root difficulty arises from the complexity of the subject-matter. We are forced to 
Measure multidimensional data in terms of unidimensional scales. Let us first of all take 
an example of a single dimension, which is measured in terms of a.single scale (Table 1). 
Four persons are given a test comprising four questions: (i) Are you more than 5 ft. 4 in. 
tall? (ii) Are you more than 5 ft. 5 in. tall? (iii) Are you more than 5 ft. 6 in. tall? (iv) Are 
you more than 5 ft. 7 in. tall? These questions are plotted in order of difficulty and the 
Persons in order of merit as follows: 


Table 1 
uestion 

s a ^ Total 
Person 64 in. 65 in. 66 in. 67 in. score 

A v v v Y 4 

B v v v x 3 

C v v x x 2 

D v x x x 1 

Total persons 4 3 2 1 
(difficulty) 


A answers ‘Yes’ to the most difficult question, ie. he is more than 67 in. tall. Con- 
Sequently, he also answers ‘ Yes’ to the easier questions, since he is also more than 66, 65 
and 64 in, Similarly, although B is not more than 67 in. tall, he is more than 66 in. and 
therefore also more than 65 and 64 in. and so on. The ticks and crosses in the table form 
Solid blocks, 


On the other hand, in Table 2, in which the Sm á d fo 
mental tests person B can answer question S correctly, but fails in question R which is 


ess difficult. The intransitivity of the answer pattern follows necessarily from the multi- 
ensionality of the data. To illustrate this, let us suppose that we are trying to measure 
? multidimensional variable, say a person's shape, which depends on height and breadth, 
M terms of a single dimension, the ability to pass through a series of doors. The test com- 
Prises a set of four doors, some narrow, some squat, some squarish, and s en, labelled 
Q, R, S, respectively. Let us also suppose that, like the mental tester, we do not know 
the exact nature of what we are measuring, although we are able to devise questions that 
aPpear relevant. We cannot distinguish between the ba ^y breadth of either persons 
Or doors, we simply know that different persons have ifferent shapes and can pass 
t Tough certain doors. If the questions are arranged in order E difficulty and the en 
' order of merit we have the type of answer pattern =e in able 2. sr mr i B 2 
Question is door S, since only one person can pass it. The easiest question is door P, w 


'S passed by all four subjects. 


answer plot resembles those obtained for 
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Person B is tall and thin, so thin, in fact, that he is the only person who can squeeze 
through the narrow and difficult door S. On the other hand, his height prevents him from 
getting through door R, which is easier than door S. Person D is so fat that he is the only 
one who is unable to squeeze through the easy door Q, although he can get through the 
more difficult door R because he is short, and so on. The difficulty is that we are trying to 
reduce a multidimensional to a unidimensional scale, to express two variables in terms of 
one to measure height and width in terms of doors only. This type of answer plot in which 
the ticks and crosses are arranged higgledy-piggledy, is to be expected in mental tests. 


Table 2 
n 
Question (door) 
Total 
Person P Q R S score 
aA v v v x 3 
B v v x v 3 
[4] v v x * 2 
D v x v x 2 
Total persons 4 3 2 1 
(difficulty) 


Another explanation may be advanced of this type of answer plot. It may be that the 
shapes of the subjects change while the experiment is in progress. They might, for example 
not be human beings at all, but amoeba. Consequently, a question or door which 18 
difficult to a certain individual one moment may be easy the next. There is no way 9 
telling from the answer pattern alone whether this unevenness is mainly due to the 
multidimensionality of the data or to the short-term variability of the individual. ' 

The point of view taken in this paper is that the intransitivity of test measures, which 
comes largely from the use of multidimensional data, is unavoidable, regrettable, and 0 
little consequence. In fact, intransitivity might well be handled satisfactorily by a brane 


of mathematies, such as the theory of groups, in which the formal requirements are Jess 
rigorous. 


Two further criticisms of mental testin 
if measurement is used in psychology it 
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words per minute that a shorthand writer can take down is more important than her 
position in the commercial school. : 
The important point is that in the fields of mental measurement, personality testing 
and experimental social psychology, scales are rare in which some form of rank order is 
not clearly implied. Some measures of ability, such as 1.Q.'s may become sufficiently well 
known to appear to be absolute, but an 1.9. of 160, like a size 17 shoe ora golfing score of 
70, is relative to a population. We know from experience that it is uncommon. We rank it. 
The applied psychologist is concerned with the distance between people in society, not 
between objects in space, he is more interested in rank order than in absolutes, and he 
therefore changes his raw scores into quotients, percentile ranks, mental ages, and scales 
based on the standard deviation, which indicate the relation of each measurement to 
other measurements in the same universe. The zero point is in the middle of the scale; it is 
the average score, and the scale extends on either side of it. To have.‘ zero’ intelligence, in 
the ordinary sense of the term ‘zero’ is to be dead, and beyond the reach of the mental 
test. It is possible to build a scale of ability in terms of difficulty, which, although not 
unidimensional, has many of the same characteristics as the ordinary measuring rod, with 
a Zero point and units which are additive and equal (Peel, 1949). Such scales are rarely 
Constructed because they are not particularly useful. It would not be of outstanding 
Importance (unless the measures were stable) if a cerebrometer were invented which 
Measured absolute intelligence in equal and additive units of cerebral plasticity. The next 
Step would still be to change the readings into some form of ordinal units. Critics of 
Psychological measurement who insist on the use of interval and ratio scales might as 
Teasonably criticize a geologist because he does not know the percentile score ofa pebble 
that weighs one and a half ounces. The geologist would reply that he is not interested in 
the relationship between individual pebbles in a society of stones. This is particularly true 
Mm the field of personality, in which no universally accepted linear scale has been estab- 
ished, even by common usage. In the course of an account of the limitations of mental 
testing Chambers (1943) remarks that persons have been asked to give marks to their 
emotional moods on a scale ranging from zero to ten, and so to arrange the marks that they 
Orm a normal distribution. He asks whether this is so very far removed from the absurdity 
$ "treating love as a commodity which may be weighed and made into parcels and tied up 
"ith pink ribbon. It is an interesting commentary on the appropriate scale to use in this 
Situation that when a young woman asks her young man how much he loves her, and he 
Answers three and a half, or two million and two, his reply is accepted as persiflage, but 
€n the discussion turns to rank order, things become grimmer. On hearing that he is 
Not Placed at the hundredth percentile, the young man may regard this scale as real 
ough, despite the fact that it is not based on linear and additive units, to take his life. 
-° Primary consideration is, in fact, not the type of scale used. The high jump and the 
© race are measured in the ratio scales of space and time used by the physicist, but the 
Underlying aptitudes are complex and the problem of human variability remains. 
; In Short, in our present stage of knowledge, the variables used by the applied psycholo- 
"5 are multidimensional. It is difficult to think of any human characteristic, from r 
Bious Conversion to the knee jerk, which is not multidimensional, and this ewe ks 
9 be accepted. We also have to accept the fact that human behaviour, at the level stu ; 
the psychologist, fluctuates from occasion to occasion. It often happens, ws E 
hat a person is, according to examination results, à good mathematician one day an 


' 
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poor one the next; an introvert at breakfast and an extrovert at dinner; his performance 
in the high jump may fluctuate within a single minute. This variability extends over the 
whole range of behaviour, and is unavoidable. Applied psychologists have to define their 
variables in terms of ratings and test scores, and to use these scores as their starting-point 
without making any assumptions about their underlying nature or the number of dimen- 
Sions of the traits concerned. 

Another line of criticism of the methods of measurement used in mental testing is derived 
from the holistic point of view, that to take over the mathematical methods of the physt- 
cal sciences and to use them for the purposes of psychological description and analysis 
commits us to a fundamental flaw. We cannot add units of ability as we add twelve 
inches to make a foot; nor can we put samples of behaviour into a balance and subtract 
and multiply them as we subtract and multiply ounces and pounds. The psychologist, 
according to this view, is not justified in assessing traits and persons in the same way 89 
the physicist measures lengths and weights: the variables with which he is concerned do 
not differ simply in numerical magnitude, they are qualities, not quantities. He assumes 
that mental tests are based on factors which can be combined or resolved like forces ! 
accordance with the parallelogram law of dynamics, i.e. that they can be presented by 
vector addition. Mental characteristics, so the argument runs, cannot be treated in this 
way: they produce new and unpredictable properties in combination, resembling chemi- 
cal properties not mechanical forces. An individual does not, it is argued, respond 10 a 
certain situation merely by using a particular quality in isolation, he reacts as a unifie 
personality. 

A similar criticism is that test Scores are a kind of blurred average. Different peoP le 
may give identical answers to a test, but use different methods of arriving at them. 02° 
rammatically, another may rely on considerations 0 


another fall back on the recollection of similar prob- 


(1940, p. 137) has pointed out that when the 
e that the pleasures of cheese a 
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The analytic method has proved extremely useful to the applied psychologist, who, 
whilst stressing the limitations of analysis and the importauce of studying the whole 
personality, also uses analytic concepts such as 1.Q., aggression, reading age, distractibility 
and social status. It is difficult to see how he could proceed in any other fashion. The 
methods used at present are justified by the results: they have pragmatic sanction. Work 
in psychometrics, in vocational and educational selection, in social psychology and in the 
field of personality cannot stop because the methods of measurement are not the same as 
those used in the older sciences. 
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I. INTRODUCTION 


The body has been studied by psychologists from a number of different viewpoints, but & 
curious omission has been the study of feelings about the body. 

There can be little doubt that feelings about the body have marked behavioural con 
sequences, as both casual and clinical observation attest. Thus, in our society one cn 
readily note the amount of care and attention that persons devote to the grooming ar 
modification of their body structure and appearance. From a clinical viewpoint 1638 
à common observation that emotionally disturbed persons express concern about 
the appearance and functions of their body and its parts. Yet, reports of systemate 
empirical research into feelings about the body are rare. 

An early interest in feelings about the body was expressed by the psychotherapi 
Freud and Adler called attention to feelings of narcissism, anxiety, and inferiority, sath 
the body and its parts as object. Schilder (1935) devoted a monograph to the role of the 

body image’ in personality functioning and adjustment. But the method of inquiry 
followed by these workers was primitive; they made extensive generalizations abou 
personality-in-general from the self-observations of patients in therapy 

Perhaps the earliest attempt to bring more sophisticated psychological method to besi 
on body feeling is provided by Schilder (1938). In his book Psychotherapy, he desoribe® 
some questionnaires developed by him as an adjunct to group and individual therapy: 
These questionnaires served as a more efficient means of exploring the beliefs, feelings an 
memories of patients undertaking therapy than the free interview. Schilder was interest? 
in these data for reasons stemming from his theoretical concern with the body-image- 

Machover (1948) has provided a ‘projective’ method of studying the body-image [in 
utilizes drawings of the human figure. This method may be useful z a mud hypothese® 
pea $ » Fs case, or as a method of confirming hypotheses deriving from oe 

es, but it has not proven of ; 

Secord's word 7r n ipiilanien roS rae et ine T: E tin metho” 
dology. He devised a set of 75 h i ag i a ing t° 
ie Dues ce of 75 homonyms which could be perceived as words relating 
= sel on non-body-related words. The Subjects were required to respond to the 
h Th ation of these words by writing down the first association that occurre 
t em. e words colon, graft, and tablet are illustrations. Three bodil migh 
colon intestine, graft:skin, tablet:aspirin: whil ndr oii a ea 

pu; e three non-bodily responses mig 


be: 
colon:comma, graft :politics, or tablet:paper. The total number of bodily responses for the 


sts. 
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75 homonyms constituted the subject’s score. Secord interpreted the number of body- 
5 related responses as indices of body-preoccupation, either narcissistic or anxious, and 
offered some tentative supporting evidence. 
The present writers approach the problem of feelings about the, body more directly. 
They raised the question: *Can feelings about the body be quantified?’ The problem 
l seemed to lend itself nicely to methods already familiar in questionnaires and rating scales. 
Accordingly, they defined one variety of feeling, body-cathexis—the degree of satisfaction 
with the parts of the body—and formulated a questionnaire for its direct measurement. 
Parenthetically, it should be noted that the present use of the term differs from the 
Psychoanalytic meaning which indicates the amount of instinctual ‘energy invested in an 
object. In the present paper, the term refers to a continuum of feeling ranging from strong 
Positive to strong negative. 


II. THE MEASUREMENT OF BODY-CATHEXIS 


The most recent Body-cathexis (BC) scale is a listing of forty parts or aspects of the body 
Which are rated by subjects according to the following five-point scale: 


(1) Have strong positive feelings. 

(2) Have moderate positive feelings. 

(3) Have no feeling one way or the other. 
| (4) Have moderate negative feelings. 
| (5) Have strong negative feelings. 


Thus, if a person were very dissatisfied with his weight, he would encircle a (5). 

The forty body parts are: hair, facial complexion, appetite, hands, distribution of hair 
(over body), nose, physical stamina, elimination, muscular strength, waist, energy level, 
back, ears, age, chin, body build, profile, height, keenness of senses, tolerance for pain, 
width of shoulders, arms, chest (or breasts), appearance of eyes, digestion, hips, resistance 
to illness, legs, appearance of teeth, sex drive, feet, sleep, voice, health, sex activities, 
knees, posture, face, weight, sex organs. 

Although it is subject to some of the pitfalls and shortcomings already discovered in 
questionnaires or self-inventories this method of study has the advantage of relative 

Eg reliability and much previous work done with it. 
pm en T. i. ^ SURE ranged from 40 to 56 in the various forms of this scale. 
tence levd A items are: morals, ability to express self, artistic talents, intelli- 
' à » personality, self-discipline, vocabulary. 


III. ConngLATES OF BODY-CATHEXIS 


The first study (Secord & Jourard, 1953) undertaken with this instrument (hereafter 
p 
p, j i (i 
f ae ee 
C scale was di cad vss QU J 


Called the y z 2 was camdtueted witha total 12BcoMoge male and 
“cale, and the homonym test of anxio 


(i) Body-cathexis, anxiety and security concerning the self 
une FT ea ee A 
a ea 
i js bod) $2 
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cases were eliminated for reasons of ‘response-set’. All three scales were demonstrated to 
possess adequate reliability, even with the exclusion of these cases. 
The following results were obtained, as shown in Table 1. 


Table 1. Intercorrelations among BC-SC scores, the homonym test, and the Maslow test 


Test Body-cathexis Self-cathexis Anxiety-indicator 

Honomym test 

Males (N =45) -0-18 -0-15 -0:37* 

Females (N —43) —0-41** -0:23 —A-40** 
Maslow test (N =46) -0:37* -0-52** -041** 
Self-cathexig 

Males 0-59** 

Females 0-66** 


„ * 0:02 level of significance. ** 0-01 level of significance. 


Significant correlations were obtained between BC and SC for both sexes, between the 
homonym test and total BC for females but not for males; and for both sexes between in 
homonym test and an eleven-item ‘anxiety-indicator score’ derived from the BC scale: t 

A subsequent study with a mixed group of 47 males and females yielded a significa 
correlation between the Maslow test of Psychological Security-Insecurity (Maslow, Hirse? 
Stein & Honigmann, 1945), and BC, SC, and the ‘anxiety-indicator score’. These data 
also appear in Table 1. The Maslow test is of the self-inventory variety, containing, 
items to be answered by yes, no, or ?. Sample items are: ‘Do you ordinarily like to be wit 
people rather than alone?’ ‘Do you lack self-confidence?’ These items were selecte 
Maslow from a large number on the basis of the extent to which they discrimina, ; 
between normals and between persons characterized as insecure on the basis of olinic® 
interviews. 

From the results in Table 1 it is clear that body-cathexis is a variable which c9 k 
measured, and which is meaningfully related to other variables with an adjustment ann 
tation, namely self-cathexis (the degree of satisfaction-dissatisfaction with aspects ° 


self), security with respect to the self (as measured by Maslow’s scale), and Secord's pu 
Jective-homonym test of anxious body-concern. 


(ii) An interpersonal correlate of body-cathewis 
P oed oed es, that different degrees of body-cathexis 
AT de ; Le. tha is indeed a ‘significant’ variable in personality research and , 
ext research to be described was concerned with the question: * Will a perso? 


tudes and feelings ab i : «gi 
Bi cries 85 about his body be related to attitudes believed to be held by ' 9' 


‘make ? 
theory" 

g att" 
goif 


ings; secondly, as they believed their ™ 


bodies and selves; and third] i ir father 
: : Wet ir fat. 
ed out a Maslow scale. MAS cae 


felt about their (the S's) 
Finally, the subjects fill 
The main results of th 


* The ‘anxiety-indicator’ s 1 
: co v 
to the eleven items that received tho = epee Nn Meum at the cathexis-ratings assigned by get 


e 
greatest number of negative ratings by the group. 


pje? 
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degree with self-evaluations, and that both parental cathexes, and BC-SC scores correlate 
with the Maslow test of security (Mas). 


Table 2. Intercorrelations among BC-SC scores, perceived parental cathexes, and 
security scores 


Perceived Perceived 
Self-rating mother-ratings father-ratings 
x 

"Test BC, SC BC SC BC SC 

BC — 0-68** 0-68** — 0-56** — 

— 0-84** 0-74** — 0-68** — 
SC 0-77** — 0-66** 
i = = = 0-70** = 0-65** 
Mas —0-50** - 0-66** -0-57** -0-63** —0-42** —0-49** 

-0-37* —0-63* -032* -037* -039* -037* 


The first r in each cell is for N —51 females; the second r is for N —48 males. 
* Significant at the 0-05 level of confidence. 
** Significant at the 0-01 level of confidence. 


The data obtained by Remy signify that within the ‘psychological world’ of the sub- 
Jects, if they believe that their parents dislike assorted aspects of body and self, then they 
hold mainly similar body-self attitudes, and appear to be generally insecure, in so far as 
the latter is tested by Maslow's test. If one might assume that the subjects are able to 
estimate their parent's feelings with some accuracy, certain theoretical propositions out- 
lined by Sullivan (1947), Murphy (1947) and Rogers (1951), with respect to the correla- 
tion of self-appraisals with the appraisals of significant others are supported by the data. 
Some knowledge concerning the accuracy of the estimates is needed, however, before any 
definite conclusions can be drawn. 


(ii) Body size and body-cathexis 


The next studies to be reported are concerned with the question: ‘Why will a subject 
report that he likes or dislikes a given body part?’ Two separate researches support the 
contention that the measured size of certain body aspects is an important determiner of 
the subject’s feelings about those body parts. 

The first of these studies (Jourard & Secord, 1954) was conducted with 62 college males, 
Subjects first filled out the BC-SC scale. Without prior warning, measurements were then 
taken of height, weight, width of shoulders, circumference of chest when relaxed and 
expanded, and circumference of biceps when relaxed and contracted. Correlations were 


computed between these measurements and the five relevant BC rati à 
‘ ratings: height 7 
shoulder width, chest and muscular strength (see Table 3). pa TUM 


Table 3. Correlations between size and cathezis for selected body aspects 
(N =62 males.) 


Body-cathexis Actual size r 


Height Hei 

Weight Weight AE 
Shoulders Width of shoulders i ES 
Chest Chest (relaxed) -0-33** 
Chest Chest (expanded) ~0-37%* 
Muscular strength Biceps (relaxed) —0-59** 
Muscular strength Biceps (contracted) of edi 


** r—0:33 at the 0-01 level for p.r. — 60. 
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All of the correlations, except that with weight, while low, are significant. They indicate, 
from their direction, that large size of the relevant body parts is associated with positive 
cathexis, while the reverse is true for small size. It was suggested in the report of pis 
research that these data reflect the cultural stereotype or ideal with respect to masculinity; 
namely, that in our culture, it is important and masculine to be big. . . 

The reverse trend was found with females (Jourard & Secord, 1955). egere 
on a seven-point scale and direct measurements were taken of the following twelve bo z 
parts of 60 college females: height, weight, bust, waist, hips, thighs, calves, ankles, feet, d 
length, shoulder width and neck length. Correlations between these pairs of measuremen 
are shown in Table 4.* All but four of these correlations between size and cathexis E. 
were significant. The direction of these r's suggested that small size was most desirable 
the subjects, with the exception of bust, where large size was desired. 


Table 4. Correlations between cathexis-ratings and measured size of body parts 


(N =60 females) 


Height 0-19 Calves 0-39** 
Weight 0-37** Ankles 0-46** 
Bust —0-25* Feet 0-52** 
Waist 0-32* Nose length 0-22 
Hips 0-43** Shoulders -0:13 
Thighs 0-42** Neck length -0-17 


* Significant at the 0-05 level. ** Significant at the 0-01 level. 


: s š ce 
The findings with males and females both implied, without demonstrating, the p 
of cultural ideals with respect to masculinity and femininity. This ideal was not stu 


among the males, but was explored extensively among the group of sixty females describe 
above. 


for them. The hypothesi. 
cathexis for a body part 
ideal; the more closely a 


more she will be satisfied with this body part. 


WA » respectively. As shown in Table 5, both sets of 8 
correlate quite highly with cathexis-ratings for the relevant body parts. 


Table 5. Correlations between cathexis-ratings and deviations from ideal size for 
selected body parts 


Y Scores are obtai: i : ; i e 
: eal size (N =60 mde] subtracting the measured size and estimated size, TeSP 
Discrepancy score 


(The two discrepane 


ctivel 
from self-ratings of id 


Height Weight i ips 
Ideal-measured size 04pre EA ED Waist jd 
Ideal-estimated size 0-55** ELM e ors 0.49% 


* Significant at the 0-05 level. — ** Significant at the 0-01 level. 
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Another observation may be made with respect to the nature of the ideal—an observa- 
tion consistent with the correlations shown in Table 4. In three body aspects (weight, 
waist and hips) the self-rated ideal is significantly smaller than the measured size; the 
ideal for bust, on the other hand, is significantly larger than the average bust measurement 
for the group. The data on which these observations are based are shown in Table 6. 


Table 6. Comparisons of mean difference between measured (and estimated) 
size and ideal size 


(N =60 females) 


Body part Measured size Ideal size Mean diff. Omean diff. © om p 
Height 65-69 in. 65-53 in. 0-16 0:20 0-80 >05 
; Est. 65:52 in. — 0-01 = — 205 
Weight 125-42 Ib. 122-48 Ib. 2-94 1-49 1-98 05 
Est. 126-97 lb. — 4-49 1-35 = 3-32 «01 
Bust 34-14 in. 34-83 in. 0-69 0-20 3:45 «001 
d Est. 34-28 in. — 0-55 0-19 2-89 «01 
Waist. 25-45 in. 24-27 in. 118 0-18 6:56 «001 
7 Est. 25:57 in. — 1:30 0-18 7-22 «001 
Hips 37-43 in. 35:06 in. 237 0-29 817 «001 


Est. 36:84 in. — 1-78 0-23 7:74 «001 


Est. =estimated size. 


The average deviations from ideal measurements may be described in terms of a 
hypothetical average girl (in the sample). She is 2-94 Ib. overweight, has a bust measure- 
ment which is 0-69 in. too small, a waist that is 1-18 in. too big, and hips that are oversize 
by 2:37 in. 

These differences between measured and ideal mean sizes are small. Yet, when we are 
dealing with body measurements, even these slight differences are highly significant; 
phenomenologically, the small differences truly make a difference. 


(v) Demonstration that the concept of ideal figure is shared 

Each girl in the study being reported was asked to specify the measurements which 
would be ideal for her. If these ideal measurements were unshared, we might expect them 
3 vary within the sample as widely as direct measurements of body parts; i.e. there would 
be ie no different ideals as there were objective body proportions. If, on the other 
the € po ideal concepts are shared as a sort of cultural stereotype, we would expect 
According} E a abla to be smaller than that for direct measures. 
antapared in Ces sre pU computed for each ideal measure, and these were 
Table 7, the ineo a i leviations for measurements of the five body parts. As shown in 
: rd deviations for ideal measurements are all significantly smaller than 


ble 7. 1 1 J 
Table T. Comparison of s.n.’s for measured size with s.D.'s for ideal size 


(N =60 females.) 


Standard deviations (s.D.’S) 

Body Measured size Ideal size P 
and (2) (y) Tey Oz- Sy Caint. C.R. i 
Height 212 1-63 0-68 0-49 0-18 272 Z 
Weight 16-79 9-17 0-76 7-62 1:25 6-10 S.001 
ae 2-06 131 0-61 0-75 0-18 £17 un 
eee L7 115 0-62 0-56 015 i ES 


Hips 2-20 1:56 0-33 0-64 0:23 
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0- 
those for measurements ofthe actual size of the body parts. apaa some Bra 
bably the culturally defined and shared concept of the ideal, restricts v Umi 
tion of acceptable and desirable body size to a much smaller margin t han, rs ici 
and given bodily endowment allow. This finding surely has meses i peer: 
adjustment, for it signifies that the cultural ideal of female bodily beauty s by tlie 
difficult, if not impossible to attain; thus, many females are doomed to insecurity 
very restrictive nature of the ideal. 


(vi) Sez differences in differentiation of body-image and SUME " 

An interesting queStion concerns the extent to which an individual ae A 
ratings to all body parts, or, on the other hand, varies widely er different oe af 
Thus, at the extremes, he may have a ‘global’ or a ‘differentiated’ concept o 
self. E 

Remy (1953) conducted some exploratory analyses of differentiation of the pare i 
and the self-concept in which he computed individual variances for BC and S p B 
He found that females give a higher mean variance than males in responding to had à 
scale, but the sexes did not differ in mean variance for SC ratings. The males een i 
significantly lower mean variance for BC ratings than they did for SC ratings, wh 
women did not differ in differentiation of body and self. 

The relevant analyses and comparisons are shown in Table 8. 


i S is and self- 
Table 8. Difference between mean variances for self-rated body-cathexis and s if 
cathexis in male and female subjects 
(N —48 males and 51 females.) 


Between-sex comparisons 
- 


Mean variance 


Scales compared Males Females Difference t 
Body-cathexis 0-76 0-96 -0-20 2.113* 
Self-cathexis 1-01 1-02 -0-01 = 
Within-sex comparisons 
r= ^ 
Mean variance Difference t 

Males 

Body-cathexis 0-76 x 

Self-cathexis 1-01 } — 0-25 337** 
Females 

Body-cathexis 0:96 

Self-cathexis 102] - 0-06 es 


* Significant at the 0-05 level. 


à | an males. Perhaps the greater varia”! g 
shown by women in assigning cathexis-ratings to their body parts reflects a CU". 
limitation on the means of attaining securit 


xs lurphy points out (1947, p, 345) that differenti 
impetus of need-tensions, 
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BC and security scores which Rem: 
Support of the stated 
of the female body. 


y found (see Table 2) is perhaps additional evidence in 
propositions concerning the greater personal and social importance 
IV. Discusston 
From the data reported herein, some gener, 
body in personality may be offered. 


We can Suggest that a person’s security—his felt self-acceptability 


bility to significant others—is related in some way 
the explanation of this relationship is that a person in our culture perceives his body 
Appearance as a tool for impressing others, whose approval he his come to need for his 
SelfeSteem, If his body does not correspond with his standards (internalized from others), 
he will feel insecure. 


al comments about the role of the phenomenal 


as well as his accepta- 
to his feelings about his body. Perhaps 


This interpretation is supported by the findin 
Cathexis, Men and women alike, it appe. 
and vary their cathexis ratings wi 
Specifications, 

With the data already at hand, 
males, although there is evidenc 


gs with respect to body size and body- 
ars, acquire a concept of ideal body 


proportions, 
th the degree to which they approximat 


e these ideal 


these considerations seem to ap 
fe 


e to indicate that they apply to males as well. 
here remain many unsolved problems relating to body-cathexis. Two important ones 


which have not been studied concern the origins of the body attitudes, and the change of 
Cathexis-ratings of body parts with time. 


The method which has been described should 
the solution of some of these problems, 


ply most strikingly to 


; With suitable modifications, be useful in 


V. SUMMARY AND CONCLUSION 


e degree of satisfaction re 


» and se 
* Body- and self. 
attitud, 


cathexis measures are correlated 
relateq 


with measures of 
y and the self ; parental attitud 


perceived 
1 es to the body a P 
ncerning the self. 


: nd the self are also 
j 00 Measured size f i 
Wither. Si 9f the body is an important determine 
5» = de T of cathexis fort 
niie reds Lae = becorrelated with Positive cathexis s es 
4. Among females, Self-rateq ideal 


e measured Size. 
i a eiui, or stereotyped 
© group than measured 
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THE DVORINE PSEUDO-ISOCHROMATIC PLATES? 


By AGNES CRAWFORD 
Depariment of Psychology, University of Liverpool 


In 1944, Israel Dvorine published two volumes of colour plates; vol. r he eer ied 
Perception Testing Charts for Ages 7 and Over—a diagnostic set of pseudo-isoc romatic 
charts, and vol. 1 he called Colour Perception Training Charts (Dvorine, 1944a). These 
Were'published by the author himself and described as available from the author, ci E 
Cost of $25.00 (Andrews, 1948). In the same year and in 1945 and 1946, Dvorine publis e 

a series of papers with titles as follows: ‘A new diagnostic method of testing and Testing 
colour perception? (Dvorine, 19445), ‘Reconditioning the colour blind; a case report 

(Dvorine, 1944c), ‘The use of volume two of the Dyanne colour perception testing and 
training charts for grading colour perception difficulties’ (Dvorine, 1945a), and ‘ Improve- 
ment in colour vision in twenty cases’ (Dvorine, 1946). 

Papers with such titles could not long pass unchallenged, nor could his claims for the 
tests. Elsie Murray reviewed the tests in 1945 (Murray, 1945a), and was unfavourably 
impressed both by the plates and by the claim that the charts could be and ought to be 
used for training colour perception. Her paper led to a somewhat acrimonious though 
largely irrelevant reply by Dvorine (Dvorine, 19456) and to further criticism by Murray 
(Murray, 19455). A few other cursory reviews appeared, but the only psychologist 
interested in colour vision testing at that time who seems to have used the new test at all 
was Louise L. Sloan. In a comparative study of some tests of colour vision (Sloan, 19454), 
She used eleven plates of the Dvorine test and quotes the frequencies of scores made by 
a group of 100 subjects with normal colour vision and by a group of forty-seven subjects 


rmation about the test, but seems 


defective subjects. 
Dvorine continued to write about the tests 
of the tests selected by Chapanis (1948) 
vision, so that, presumably, 
It is clear that the first e 


(Dvorine, 1948). It was not, however, one 
for his comparative study of five tests of colour 
; mpressed by the test, nor by its author’s claims. 
dition of the Dvorine test was not orthodox, and Louise L. 
BENT ide dan been the only person to take it seriously and to use parts of it in the 


orthodox way. Now, in 1953, we have what is called a second edition of the test—really, 
however, a new version of the test. 


The first page of this n. 
ment by D 
In 1945, he 
Used these 
them on gr 


he was not i 


ew version of the test consists of a most handsome dd 
vorine to Dr Louise L. Sloan, and an admission that, starting nan Ve had 
had taken the eleven plates which she found to be highly "— tested 
as a “nucleus for the second edition’. He has nage” aly those plates 
Oups of colour-normal and colour-defective subjects, retaining ) Md. 
1 Second editi aw Place, Baltimore, 

o ition, 


ti 
1953, published by and available from the author at Ea 
9 price given, 
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which as he says, give a ‘high percentage of normal subjects passing and colour deficients 
failing this test’. This, of course, is a criterion suggested by Sloan (19456). Dvorine does 
not say on what criterion, other than the test itself, the subjects were classified as normal 
or colour deficient, nor how many subjects he used. 

In the ‘Instructions’, for giving the test, Dvorine describes it as consisting of two parts: 
Section One contains, he says, ‘One demonstration plate (the number 48 in red on a blue 
background) and 14 plates made up of eight different colour combinations arranged in 
pairs of similar colours. Section Two contains one demonstration plate (a blue trail on 
ared background) and 7 plates featuring trails instead of digits. . .the second section may 
be used to test pre-schsol age children and illiterates, or as a corroborative test’ for the 
first section. He goes on to give details about the light in which the test should be given, 
the distance from the subjects’ eyes, and to say that no more than five seconds should be 
allowed for each plate: These are points on which he was criticized by Murray (19454). 

On a third page, Dvorine gives what he calls * Analysis? of the results of testing. This 
is now quite orthodox. Three or more failures on the fourteen digit-plates indicate red- 
green colour deficiency. Plates 6 and 7 are diagnostic for ‘protanoid’ and ‘deuteranoid’ 
types of colour deficiency. Two errors or one error can be allowed because of what he calls 
‘figure-ground confusions by otherwise normally seeing individuals’. Though he has, he 
says, studied such errors carefully, he cannot account for them. The same sort of error; 
in fact, appears on the Ishihara test, as any item analysis will show, and it should not 
perhaps be dismissed as easily as Dvorine suggests. 

There is, however, a third section of the test, which Dvorine does not mention and which 
presumably remains as a legacy from his unregenerate days. It appears in the sample 


Record Form as a test of Nomenclature, and consists of a movable disk inside a double 


colour defective on both of th 


sults of the Dvorine test here, since the main purpose 


of the investigation was to find out how good or how bad this new version of the test Wa 


vC 
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the test only was used. About one-third of 
t—i.e. tracing out the wavy lines or trails— 
sufficient to show that the results for that section will be very similar to those obtained 
from the first part. The colour-naming section was omitted altogether, after a few trials. 
The colours are unsatisfactory, and the disks seem to provide a test of the subjects’ 
knowledge of present-day fashionable colour names, rather than of simple colour naming. 

The scores for the sixty-five colour-normal subjects and the eleven colour-defective 


subjects on both, of the pseudo-isochromatic tests are as follows: 


For most of the subjects, the first part of 
the subjects did the second part of the tes 


Dvorine test Tshiaara test 
^ 


c í 
No. of No. of 
plates plates 
read read 2 
correctly Frequency correctly Frequency 
14 51 20 18 
13 10 19 22 
12 4 18 10 
ll 1 (colour anomalous man) 17 s 
: 1 (colour anomalous woman) 18 8 borderline scores 
o 
1 i 14 1 (colour anomalous woman) 
0 6 8 1 
3 1 
0 8 
Total 76 Total 76 


vourably with the Ishihara test. For 


It will be seen that the Dvorine test compares fa 1 
ich can be read by those with normal 


this, the score is based on the twenty figure-plates wh i 
Colour vision. There is one subject—anomalous on the anomaloscope matchings—who 


has a borderline score on the Dvorine test, compared with seven or eight on the Ishihara 
test, only one of whom was clearly defective on the anomaloscope matchings. No one who 


ìs clearly defective on the Ishihara test has a better score on the Dvorine test, but some 
who are ‘normal’ on the Dvorine test (and on the anomaloscope matchings) have 


questionable scores on the Ishihara test. , " 
Àn item analysis of the distribution of errors On the Dvorine plates shows a slight 
tenden i Il number of errors—(30 errors by sixty-five normal colour- 
cy for the relatively sma he fourteen plates, but to accumulate 


Vision subjects) — be evenl distributed over t 3, but | l 
on plates gg "uo andis des to the extent of 6 or 4 misreadings, instead of just 
ty Sy , o 


M s :ereadings. This, however, is not such 
Over 2 S z ith this number of misreading : : 
that might be m pr t d in any item analysis of the Ishihara test (Crawford, 


an uneven distribution as 1 i j 
1950; or Pickford '1960) With some of the less markedly defective subjects who would be 
deed in a lat Roe it might be necessary to make some allowance for these more 
frequently "i ues vt 5. though the figures available are not sufficiently large to show 
whether this divergence from an expected even spread of errors over all the fourteen 
Plates į sii — t or not. n 

es is statistically significan calculated, nor, with distributions of the 


Cor K : ‘hara test cannot be 
ind sonia e consent be calculated with the anomaloscope measure- 
e, 


tables, that there are no gross mis- 
ments "T m the two frequency à : 8 : 
reg vie it is oe m at the bottom of the tables are classified as colour blind 
bs sie Um ——— cut the present evidence that the Dvorine test discriminates 
ests. Its ; 
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between the colour normal (by the criterion of the Rayleigh equation matchings on the 
anomaloscope) and the colóur defective (by the same criterion). Colour normals do obtain 
scores of 12 or more out of 14; colour defectives score 11 or less. With a larger sample there 
is, of course, the possibility that some subjects reading eleven plates normally might also 
give normal matchings on the anomaloscope, but the proportion of the present sample 
giving this borderline performance is sufficiently small to justify the suggestion that such 
cases could be tested, for confirmation, by some other test. On the Ishihara, there are 
eight subjects who would need further testing to be sure whether their colour vision was 
normal or not. "m 

Dvorine claims that, the test will allow a diagnosis of * protanoid’ or ‘deuteranoid 
colour defect to be made. This, however, is not so clear-cut as he suggests. Out ef the 
eleven colour defective subjects, only three were clearly classified ; these were ‘protanoids ; 
and' both the Ishihara and the anomaloscope matchings support this classification. The 
eight others could not be clearly classified, either because they failed to read both of the 
diagnostic figures on both plates 6 and 7, or because they read both figures on these eae 
with a slight error in one only, or with some hesitation. The Ishihara classifies some 0 
these as deuteranopes, but the anomaloscope matchings put them as deuteranomalous 
rather than as deuteranopes. One unclassified subject appeared as a definite protanope 
on the anomaloscope. In general, it might be said that the classification appears to ES 
effective for well marked protanopes, but not for deuteranopes, and the test does nO 
distinguish the anomalous trichromats from the dichromats. However, it may be that 
Dvorine is asking too much of a printed pigment test in expecting that it should be able 
to make this finer classification. 


Apart from the failure to live up to this last claim, the new version of the Dvorine test 
seems to me to be an effective s 


widely used, it mi 
Ishihara test, to insert at judicious! 


` Dvoring, I. (19444). Colour Perception Testing Charts for Ages 7 and 
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Method and Theory in Experimental Psychology. By C. E. Oscoon. New York and 
London: Geoffrey Cumberlege, Oxford University Press. 1953. Pp. viii-- 800. 80s. 


The striking characteristics of this large book are these: it is written by a middle-of-the-road peycholgga" 
Tt adheres to the classical quadri-partite division into sensory, perceptual, learning and symbolic processes. 
It seeks to cover the whole of this field. It has a bibliography of some twelve hundred titles. — P 
The author’s aim has been to provide ‘a text that evaluates experimental literature in close relation 7 
critical theoretical issues’ giving ‘a more detailed description of critical experiments’ than is usual, ce 
attempting ‘to provide an interpretative framework that both brings out the significance of exis re 
research and directs the reader’s thinking toward as yet unresolved problems’ rather than ‘simply laying 
out a series of separate studies’, A -— 
Within the traditional-framework adopted, the range and coverage in detail of the experimental w pa 
that is discussed leave little room for criticism. There is a wealth of excellent graphs and diagrams. be 
some places there are perhaps fewer tables than one might like to see. Partly on this account, ono al 
is if anything that the student who seeks his information here may be lured away from the hs cepe 
literature’ altogether, with adverse effect on his own powers of appraisal and criticism of original da 
The author, too, largely fulfils his claim that he has tried to write so as to indicate unsolved problems : 
the reader. Necessarily his suggestions are based upon his own conceptions; to this extent he muss " 
once arouse reservations and provoke controversy, if not outright disagreement; but there can be cA 
doubt that this form of presentation makes for a more stimulating text-book than would any mere clas 
fied directory of experimental psychology. — 
It is when one looks for ‘an interpretative framework’ in a book about ‘method and theory in expe to 
mental psychology’ that one finds less than might have been expected. The book does not attempt 
approach the whole of experimental psychology consistently from one theoretical standpoint. ae 
foreshadowed in a discussion of constancy in perception, it is not until half-way through the book that i 
author's main theoretical contribution is encountered; at the end of a chapter devoted to theories < 
learning he discusses his ‘mediation hypothesis’ in attempted reconciliation of the field theoretical a is 
behaviouristic approaches to learning. It would be inappropriate to embark upon a detailed eniti 
but some comments are in order in examining the approach to theory and theories that the book adopts: 
The hypothesis is not put forward following any methodological analysis of other theories. It can be he 
that there is a failure to appreciate radical differences between them at this level and, to this extent, oY 
the mediation hypothesis provides an eclectic basis for the psychologist whose object is to carry out exper 
ments, rather than that it affords any substantial theoretical reconciliation. Much the same commentary 
is to be passed upon the partial discussions of other problems, met with here and there through the book, 


such as that of similarity and generalization, and those that arise in relating physiological, behavioural ani 
phenomenal evidence. 
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Psychometric Methods (a new second edition). By J. P. Gumrorp. New York: McGraw 
Hill Publications Inc. 1954. Pp. ix+597. 61s. 


Many readers will be familiar with the first edition of Psychometric Methods which appeared in 1936. In 
the past, students of psychology have often turned to Guilford for statistical guidance. The new edition 
of Psychometric Methods is both longer and more selective than the earlier one. The comprehensive treat- 
ment of such statistical topics as frequency distributions, the normal curve, correlation and regression 
has been omitted since these have been included in the second edition of Guilford's Fundamental Statistics 
in Psychology and Education, published in 1950. This step has enabled the treatment of psychophysical 
methods to be extended and comparatively recent developments as well as the traditional methods are 
included. A mere catalogue of the contents of the sixteen chapters would convey little indication of the 
Scope of the present volume. However, à broad summary of the contents will be useful. The first three 
chapters are essentially introductory, ranging from an elementary discussion of psychological measure- 
ment and psychophysical theory to a mathematical introduction intended to supply the minimum of 
necessary background knowledge for the benefit of those without formal training in mathematics. 'The 
next three chapters (4-6) deal, in turn, with the classical psychophysical methods. Chapters 7-10 deal 
wih progressively more recent developments in psychophysical methods ranging from the Method of 
Pair Comparisons to various proposals for ‘scaling’ data based on human judgement. A lengthy chapter 
(11) is devoted to the Rating Scale as a psychological instrument. Whereas this forms an excellent sum- 
mary of available facts, little seems to be added to what was already known and compiled. A most impor- 
lant chapter (12) is devoted to Principles of Judgement. In this Guilford summarizes the main factors 
influencing human judgement, and in doing so collects together for the first time the results of many 
Tecent psychophysical studies. Some of these were first published as late as 1952. From the point of view 
of the interested specialist this chapter will be one of the high-lights of the present volume. Guilford now 
turns his attention to a different set of topics. The next three chapters (13-15) are devoted to various 
Psychometric problems in the field of mental testing. Such questions as item analysis, homogeneity and 
heterogeneity of tests, speed versus power tests, reliability and validity are discussed. The chapter on 
Test Development includes a brief reference to bias in the response to test items and methods which may be 
employed to minimize such bias are outlined. Attitude-scale construction occupies a few pages at the end 
of this chapter. The last chapter presents an à. f the theory and practice of Factor 
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metric problems of test development seem to belong to a different ‘dimension’ from the rest of the book. 
Individual sections will be of value to the general reader, and will certainly stimulate the expert in the 
field concerned. Psychometric Methods is probably best regarded as a reference book which should be 
included on the shelves of the psychological section of all libraries. Indeed the present reviewer had suffi- 
cient confidence in the importance of what Prof. Guilford writes to recommend that this new edition be 
purchased without having first scrutinized it in detail. This action has been fully justified by the book 
itself, even if one does not share all opinions expressed or the assumptions made. ROLAND HARPER 


Motivation and Personality. By A. H. Mastow. New York: Harper. 1954. Pp. xiv 4-411. 
$4.50. s 


We have here what is really a collection of essays, most of which have appeared in earlier versions a8 
journal articles. The author champions his socially conscientious, ‘holistic-dynamic’ conception of 
science in general and psychology in particular, and then proceeds to outline his well-known hierarchical 
theory of motivation. The theory distinguishes five levels to which the various motives of human beings 
can be assigned: physiological needs, safety needs, belongingness and love needs, esteem needs, and needs 
for self-actualization. The needs belonging to each of these levels emerge when those of the preceding level 
have been gratified. Maslow identifies progress along this sequence with an increasing degree of mental 
health. This leads him to recommend gratification of needs as far as possible and to feel that satisfaction 
of thwarted motives plays a greater part in psychotherapy than is usually acknowledged. The later chapters 
develop the implications of this theory for psychological health and ill-health, psychotherapy and cogni- 
tive processes, 

Very little of the book is concerned with specifying the predictions that would enable one to test the 
theory or to see exactly how it differs from alternative theories. The evidence is mostly anecdotal, in- 
cluding case-history-anecdotal, or derived from clinical impressions. There are cursory appeals to con- 
trolled studies whose precise implications would bear prolonged discussion. Some interesting passages are 
sandwiched between generous slices of persuasive language, exhorting the reader to change to the 
author's preferred brands of classification and imagery. 

Maslow’s ‘holistic-dynamic’ principles seem to be adequately summarized by the assertion that be- 
haviour is strongly influenced by motivational factors, and the assertion that behaviour is a non-linear 
function of a large number of variables. One would have to go back a long way to find a reputable psy- 


human animals are different. He admits in the preface that these polemics, originally written about 1940, 
are now ‘somewhat dated’. One would have thought that even such pioneers as Pavlov and Thorndike hod 
written enough to absolve them from these errors, while their various successors have been proclaiming 
their avoidance of them for a quarter of a century. It is noteworthy that Maslow, who at other times pro- 
vides copious references, gives none at all when attacking ‘behaviourism’ and that the abundant works 
of neo-behaviourists on the topics he handles are all but completely absent from his bibliography- 
Maslow, begins the book with a protest against an “excluding, critical’ view of science and in favour of & 
“creative and constructive’ one, It has evidently not struck him that people do not have to wait for 
Scientists to supply them with ideas, least of all about human beings. But what has always been badly 
needed is a means of distinguishing the true from the false among the numerous hypotheses that are on the 


writer, and the history of other sciences will convince them that these tastes are not inimical either 
creative imagination or to Social significance. Such readers will find the role assumed by Maslow 600 Vi 
that of the sage or the publicist for their liking. 
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Learning Theory, Personality Theory and Clinical Research. The Kentucky Symposium. 
London: Chapman and Hall. 1954. Pp. 164. 28s. 


Psychological literature has, of late, been increasingly encumbered by the publication of symposia in book 
form. More often than not, these lose in coherence what they gain in richness, the final product being a 
jumble of miscellaneous discourses rather than a unified treatise. So with this volume. It comprises eleven 
lectures delivered at a symposium designed to encourage a clearer integration of the three branches of 
psychology named in the title. The lecturers were: D. K. Adams, R. B. Ammons, J. M. Butler, R. B. 
Cattell, H. F. Harlow, N. R. F. Maier, O. H. Mowrer, D. Snygg, K. W. Spence, D. D. Wickens and J. R. 
Wittenborn. Taken ‘individually, the lectures are able, stimulating, and informative. They reflect the 
Characteristic research interests of their authors and give little cause for complaint. Collectively, however, 
they are less satisfying. There is but slight inter-relation between them and tke co-ordinating pencil of an 
editor is nowhere evident. It is perplexing to speculate on the type of reader at which this work is aimed. 
For the layman, the lectures are too specialized. For the research worker, they are insufficiently detailed. 
And the professional psychologist can turn to recent issues of the Psychological Review and find there a 
collection of papers very similar to and as diverse as those published here. It is never unrewarding to read 
what such distinguished writers as the above have to say. But this fact, in itself, seems to lend slender 
Justification to the production of a book which cannot be said to fulfil the ambitious and laudable in- 


tention of those who organized the symposium. BIER: RUNER 


Studies in Schizophrenia: a multidisciplinary A pproach to Mind-Brain Relationships. 
Reported by Roperr G. HEATH. Harvard University Press; London: Geoffrey 
Cumberlege. 1954. Pp. xiv+619. $8.50. 


Schizophrenia has been investigated by many different techniques in many disciplines. Thus, at the begin- 
ning of this monograph Dr Heath, the chairman of this multidisciplined group at Tulane University, has at 
his disposal a number of ideas from psychiatry, psychology, physiology, biochemistry, neurology and 
neurosurgery, Under the title ‘Theoretical Concepts’, a unified approach is sought to provide a frame- 
Work for the study for schizophrenia. Despite the fact that the work starts off with a discussion of theory, 
the empirical nature of the technique eventually devised cannot be disguised. This by itself is not criticism 
of the methods used in studying the disease of schizophrenia, or the therapeutic approaches suggested by 
ese methods, The empirical is the contemporary rule in these matters. However, a more formal and 
critical review would appear necessary before the claims of the subtitle of the work could be upheld. 
Briefly the formulation is that patterns of overactivity and underactivity, of motor, psychological and 
re homeostatic mechanisms are attributable to ane Ji a in the brain. 
these facili inhibi circuits exist as cortical to subcortical c xions. 
. From i ie coté jas meniofion and animal investigations, prp y iem pe 2 the 
portance of the dynamic interaction between cortex and the septal region of the fore SeT In schizo- 
Phrenia, it is argued, an impairment of facilitatory excitation 1s involved. Therefore stimulation of the 
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Dr H. E. King, their author, however, apparently intends shortly to communicate a description of these 
tests and their uses, E . 

While the psychological contribution by itself does not add much to our little knowledge in this field 
the monograph as a whole represents one extension of present physical methods of treatment which may 
in the future concern clinical psychologists. R. M. MOWBRAY 


Fundamentals of Psychoanalytic Technique. By T. Braaroy. London: Chapman and 
Hall. 1954. Pp. ix+404. 48s. 


In this book the late Trygve Braatoy gives an account of the methods of analytical psychotherapy which 
he developed as a result of a very large psychiatrie experience in his native Norway, in France, Germany 
and the United States. — " 

Braatey was much influenced by the developments of Freud's ideas by Otto Fenichel and Wilhelm 
Reich before the second World War. Because of his wide interests in clinical medicine, physical medicine 
and inedical ethics as well.as psychiatry he became increasingly worried by the tendency of psychoanalysis 
to become divorced from other forms of medical treatment. Gradually he evolved his own principles and 
methods of analysis and in this book he describes them, 

Because of the demands analytical treatment makes on the energy and time of the patient and the 
therapist and because it may be dangerous psychoanalysis is restricted to a relatively small number of 
patients who should be carefully selected. The author gives his criteria for deciding that analysis is indi- 
cated and stresses that account must be taken of the qualities of the analyst as well as those of the patient. 

The major part of the book consists of detailed descriptions of the author’s principles and methods of 
treatment, the difficulties encountered and the means to avoid them. He presents numerous case-histories 
and it is refreshing and very instructive that he discusses his failures, as well as his successes. 

The book is practical in its approach. The position of the patient on the couch and the need for him to be 
relaxed are discussed in much greater detail than in Freud's concept of personality structure; techniques, 
not ideals, are its concern. At the same time the author justifies his methods with reference to a wide 
Tange of analytical and non-analytical literature. His common sense and insistence that accurate observa- 
tion and diagnosis are essential for satisfactory psychotherapy leads to some penetrating criticism of a 
number of latter-day Freudians. But his criticism is of their practice not of their principles, and it is 
constructive, not destructive. In particular his review of the methods of Reich and Fenichel is most illu- 


The Collected Papers of Otto Fenichel. First Series. Collected and edited by HANNA 


Feytcuet and Dayrp Rapaport. London: Routledge and Kegan Paul Ltd. 1954- 
Pp. xiv+408. 35s, net. 


presents the First Series, consisting of pay 
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Neuroses is a classic work. An as expositor of Freudian theory he is unrivalled; and indeed his grasp of 
essentials and capacity for systematization, combined with his terse, luèid and forthright style, often 
render his expositions of classic psychoanalytical theory considerably more effective than those of Freud 
himself. At the same time, his sincere adherence to basic Freudian principles (and his obvious sincerity 
cannot fail to impress the reader) does not in any way impair the exercise of his critical faculty; and he does 
not hesitate to exercise this faculty, with a respectful cogency which sets a standard for scientific argu- 
ment, whenever he feels criticism of any specific aspect of Freud’s thought to be justified. Thus his criti- 
eum of Freud's theory of the death instinct in a paper devoted to this subject is perhaps the most cogent 
criticism of this theory on the basis of Freud’s own principles that has ever appeared in print. The two 
Papers entitled ‘Psychoanalytic Method’ and ‘Concerning the Theory of Psychoanalytic Technique’ 
contain masterly expositions of the principles underlying psychoanalytical therapy in its classic form. 
Two other important theoretical papers are those entitled ‘Identification’ and ‘Defense [sic] against 
Anxiety, Particularly by Libidinization’. The remaining papers are predominantly clinical; but many con- 
tain theoretical formulations of considerable interest and importance. The depth of Fenichel’s clinical 
insight cannot fail to command the respect of even the most experienced psychoanalyst. His elaborate 
interpretations of some of the clinical material which he describes may well mystify the reader with no 
Special psychoanalytical training; but to the trained psychoanalyst they will present themselves as evi- 
dence of an unusual grasp of the complex currents of unconscious motivation on the part of Fenichel. The 
book as a whole is one which is bound to appeal to all who are interested in psychoanalysis, and will stir 
in all such the hope that there will be no undue delay in the appearance of the Second Series of Fenichel’s 
Papers, W. RONALD D. FAIRBAIRN 


The Development of Personality. By C. G. June. London: Routledge and Kegan Paul 


Ltd. 1954. Pp. vii+235. 25s. net. 


Thisis volume xvirof The Collected Works of C. G. Jung, and the fourth volume of the series to be published. 
‘ t comprises eight papers, of which all except the last two (‘The Development of the Personality’ and 
| Triage as a Psychological Relationship’) are devoted to child psychology and education, and are 
Addressed primarily to educationists. According to Jung, the psychological development of the child 
Consists essentially in the development of consciousness out of the original unconscious, which is partly 
Collective and partly due to an ‘identity’ of the child’s psychic state with the unconscious of his parents. 
ifferentiation of the ego is regarded as characteristic of this process of development in so far as its aim is 
Successfully achieved; and the first six papers are devoted largely to a description of the process in ques- 

ion, From a practical standpoint, the most important bearing of Jung's theme arises out of his view that 

the Psychological problems of the child are chiefly a reflexion of the unconscious problems of his parents, 

h and secondaril us of his educators as parent-figures. To the reader who has found light thrown upon 
ah x development of the child’s ego by the views of Freud and Melanie Klein, doubtless the most re- 
Pa markable features of these papers will be Jung’s soft-pedalling of infantile sexuality 2 his minimizing 
Of the significance of aggression; but the reader will also perhaps note with surprise h d ta ener 

etween Jung’s theory of the development of consciousness out of the unconscious and Freud’s theory of 


id whi Ki ct with outer reality. 
t of the id which makes contas ‘ 
lis 1 lopment of pu adii of that par! ri : 
paper, on Marriage as à Psych! is devoted ess ll 


ological ae k ) his DE ea 

E n 3 itorial Note. conception of personality as ‘an 

eme of ; ri "ings: viz. (as indicated in an Editoria. : 1 : 

ii ideal s later eS en through individuation is the aim of human development in the 

Second half of a -— accordance with this conception, Jung expounds the view that itis only as the 
Sult of successful individuation achieved in middle life th 


at marriage can acquire the status of a true 
m f Personality’, is essentially a de- 
Personal i i d last paper, on “The Dever T3 i 
| ‘ relationship. The secon T ee armitan d the 


| Scription of a i leading figures in human history; and for 
at sense of vocatio ing paper in the book. The scientific psychologist 
iption of what is involved in the sense of 


lanation of its psychological origins; 
lanations of S 
ained is commonly los: 


Vocation + 

wi ih is not matched by an exp 

alo the reflexion that, when re! 
ng Freudian lines), much of what is 


t in the very process of explanation. 
W. RONALD D. FAIRBAIRN 


10-3 


150 Publications recently received 


The Prediction of Performance in Clinical Psychology. By E. Lowett KerLy and 


Doxarp W. Fiske. Published by the University of Michigan Press, Ann Arbor. 1951. 
Pp. xv 4-311. 


This is an account of a large-scale research into the prediction of performance in clinical psychology. The 
authors tell us that at least ten Ph.D. theses went into this piece of work which stretched over some five 
years. The contributors to the project included many well-known names in the field of mental testing and 
personality assessment. n 

Almost every known method was used to predict aptitude for clinical psychology. From a study of thts. 
mass of material, the authors state that the Miller Analogies test was more significant.than the Thurstone's 
P.M.A. and that less weight could be given to the M.M.P.I., the Allport-Vernon Scale of Values and d 
most of the Guilford-Martin Scale. Some sections of the Strong Interest Blank were useful. The users 
confidence in the interview is an ‘extremely fallible index of its actual validity in a specific situation’. 

The various members of the research team were also equally thorough in their search for suitable 
criteria to take as measures of achievement in clinical psychology. Finally, they arrived at thirteen 
variables which include 5cademic performance, clinical psychology and general psychology, diagnostic 
competence, individual therapy, group therapy, research, supervision, interpersonal relations, integris 
clinical competence, preference for hiring, and liking. The criteria were factor analysed and as a resu! p 
three factors were identified which seem to characterize clinical performance. They were an intellectua' 
factor, effectiveness in close interpersonal relations and personal integrity. 

The authors tackle the problem of validity piecemeal after indicating the general pattern of the pre- 
diction problem (p. 124). Firstthe validity of university predictions over a period of three years is considered. 
These are generally the highest of all the correlations obtained. Then the validity of the objective tests are 
set out and the intellectual ability tests are taken first. The Miller-Analogies test comes out very well with 
correlations of the order of 0-35 and 0-47 for various parts of the multiple criterion. The 7? and M subtests 
of the P.M.A. test are most suggestive of prediction and in the Guilford-Martin battery, thinking extra- 
version, freedom from cycloid tendencies, and social extraversion yield the highest correlations with 7 
lated parts of the criterion, These include diagnostic competence, individual psychotherapy, interpersona: 
relations, integrity and preference for hiring. Research competence, academic performance, clinical com- 
petence, preference for hiring and the marks in clinical and general psychology are predicted well by the 


Deprived Children. The Mersham Experiment, A Social and Clinical Study. By HILDA 


Lewis, M.D., M.R.C.P., with a foreword by Sir Artaur ELLIS and Dr C. P. BLACKER- 
Published for the N uffield Foundation. 
Pp. xiii--163. 9s, 6q, net, 
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which deprived children needing care were distributed to children’s homes, foster homes or approved 
schools without any real study of their individual needs or difficulties’. Asa result the experiment, which 
was initiated in 1944, was sponsored by the Caldecott Community whose ‘solid background of IE 
and experience in the case of deprived children was available for this first study of the problems involved 
in a Reception Centre’. 

A description of the Reception Centre and its work is given. A high proportion of the neurotic and 
paba usted children were referred to the Centre. One-twelfth of the children received were recommended 
or return to their own homes, one-fifth to foster-homes and slightly more than one-third to children’s 
homes, 76% of the children were placed according to the recommendation made. Certain practical diffi- 
culties arose because facilities in the county of Kent were restricted, although these became easier after 
the passing of the 1948 Children Act. 

A fairly detailed account is given of the 500 Kent children admitted between October 1947 and July 
1950, 277 (55%) of whom were boys. Information was obtained on their family backgrounds in terms of 
iy class, size, income and living conditions, and a careful study was made of the 363 families, information 
I available concerning 264 fathers and 328 mothers. There is evidence to show that the families were 
arger than the average for the county, that their incomes and occupational sta5ility were low and that a 
fair proportion (30%) were living in over-crowded conditions (comparable figure for the general popula- 
tion of Kent was 1-09 %). Relationship between the parents was estimated as definitely bad in 45% of 
the families. Medical disabilities especially mental disabilities, both defects of intellect and personality, 
Were common (99 fathers and 180 mothers). 

m A quarter of the children admitted to the Centre were normal in behaviour and general mental con- 

ition. 495 were classed as psychotic or psychopathic, 32% as delinquent in some degree and 18% 

Showed severe neurotic symptoms. There was à slight preponderance of dull children, but 47% were of 

ay reese intelligence. Attainment in reading and arithmetic was poorer than age or intelligence warranted. 

1 76 were in poor physical condition. It is noteworthy that the two most marked psychological charac- 

LE of the children were excessive demands for attention and lack of emotional warmth in their 
ns. 

An attempt was made to classify the general behaviour of the children according to the patterns de- 
scribed b y Hewitt and Jenkins, viz. unsocialized aggression, socialized delinquency, over-inhibited neurosis 
and normal behaviour. This is of interest to the psychiatric reader, but it is doubtful whether such a 


classification is of great usefulness. 
The analysis of the data obtained by 
Psychiatrie social worker is of great value. It is important to find evidence t 
Catures had a statistically significant association with patterns of disturbe 
Fo ehopathio mother, a mother lacking in affection for the child, prolonged stay in public care and 
Cgitimacy. It is valuable also to find the concept that early separation from the mother invariably 
iier serious emotional effects carefully examined. There was no evidence that delinquency or in- 
whe acity for affectionate relationships was significantly more frequent in the separated children. Children 
© had suffered lasting separation from their mothers, which began before the age of two, tended to be 
Nore disturbed in behaviour than those who had not been exposed to lasting separation at any age however. 
ut the report emphasizes the importance of considering the quality of the child’s relation to his mother 
fore deprivation and his experiences with mother-substitutes while separated. It also stresses the 
emotional hazards and harms children may suffer from bad mothers and indifferent mother-substitutes 


E the need for more sober research into this whole matter. . 
here were 66 * problem families’, characterized by gross neglect and squalor, represented in the sample. 
though many of the parents were handicapped in personality or intelligence they were affectionate to 
their children, who though of lower intelligence, were freer from delinquency or neurosis than the rest of 
© Reception Centre children. This supports other findings in regard to this group. 
he follow-up study which was made on 240 children after an interval of2 years or more and included a 
Special intensive inquiry on 100 children, revealed that the proportion of children in good psychological 
and social condition had more than doubled. Children who had been placed in accordance with the 
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utmost emotional neutrality, Dr Lewis has shown the very great value of the work of a well-run, ade- 
quately staffed Reception Centre in assisting in the difficult and delicate task of finding the appropriate 
placement for the particular child. Her findings are supported by the Childrens’ Officer of Kent. The 
various alternative methods are examined in the book and their disadvantages demonstrated and the 
experience and evidence accumulated at the Mersham Centre in Dr Lewis’s words “compel the firm con- 
viction that reception centres, though not ideal, are indispensable at the present time for dealing with a 
large proportion of deprived children’, but that ‘a bad reception centre is probably worse than none at 
all’. 
This is a book which all workers in the field of Child Care cannot neglect to read. 
^ AGATHA H. BOWLEY 


Children’s Humor. By MARTHA WOLFENSTEIN. Glencoe, Illinois: The Free Press. 1954. 
Pp. 224. Price $3.75. 


This book contains examples and analyses of children’s humour at different ages. The analyses are based on 
the theory of Freud as developed in his Wit and its Relation to the Unconscious. In addition to its manifest 
content, the joke, like the dream, has also a latent meaning which has undergone distortion and disguise. 
In the introduction, the author suggests that some readers may be inclined to feel that more is seen in the 
jokes than is there, with which statement the reviewer tends to agree. 


From an early age, the child uses the joke to enable him to alleviate difficulties. He endeavours to : 


transform painful experiences into enjoyable ones. The basic motive is to triumph over distress and to 
gain relief, if even momentarily, from frustration. The 5-year olds try to cope, through joking, with their 
envy of the bigness and power of adults. From the age of 6-11, the latency period, jokes tend to be identi- 
fied with riddles, and the ‘moron’ who represents all that the child repudiates in himself, becomes the 
main protagonist. At adolescence, the riddle is replaced by the anecdote, and mimicry becomes a com- 
ponent of joke telling. 

The five chapters in turn deal with Joking and Anxiety; Sex, Names and Double Meanings; Riddles 
and the Legend of the Moron; Development of the Joke Fagade; Understanding the Joke. The contents of 
the chapters are interesting, and the analyses of the jokes throw light on certain aspects of childrens’ 
development, although one wearies of the constant Freudian interpretation. 

The book can be recommended as a useful contribution to an understanding of humour, as well as a 
careful study of a specialized field. M. COLLINS 


Psychology of Learning and Teaching. By H. W. BERNARD. New York: McGraw-Hill 
Publications Inc. 1954. Pp. ix+436. $5.00. 


It is nowadays important to note how far the pupil is a product of social circumstance and the scope of 
educational psychology has widened accordingly. Dr Bernard thinks and writes in this tradition, stressing 

the shift in emphasis from physiological psychology to one oriented in social groupings’. So we have 
sections given over to ‘the role of the social setting’ and the teacher’s ‘dynamic influence’ on the pupils’ 
mental hygiene. 

He underlines also the continuous nature of child development and ‘growth as a pervasive factor in 
learning and teaching’. Finally, evaluation itself is seen as ‘a continuous process rather than as a 
culminating act’. This is a view which will find sympathy in Britain, for we know only too well of the 
dangers of taking a single cross-section when we test progress and of the value of cumulative records. 

The material in Psychology of Learning and Teaching is well presented, but is perhaps a little full and 
even wordy for a first text-book. Modern theories of learning, motivation and goal seeking are all invoked, 
but in spite of the useful summary provided at the end of each chapter, they are not sufficiently outlined 
for an inexpert reader. In general, the reader would be helped by a more explicit reference to theory. So 
on page 28 we read that ‘not only are habits ways of acting, but, even perhaps more important they con- 
stitute a form of motive’. The reader’s grasp of this important observation would have been enhanced 
had the author referred him explicitly to the concept of secondary reinforcement and related this to the 


N 
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ie omission of these references to theory tends to give the book the appearance of a book of tips for 
rning and teaching. The British student might tend to find the scene and examples a little alien to him 
—as, for example, in the ‘time schedule’ and study tips given to student readers on pp. 26-27. 

f As a whole, however, the book is a useful description of many of the facts of learning, motivation and 
individual differences. : E. A. PEEL 


A Theory of Social Control. By Ricuarp T. LaPierre. New York, Toronto and London: 
McGraw-Hill Publications Inc. 1954. Pp. xi+568. 53s. 6d. 


This is a book for sociologists. Its thesis is that man is a ‘status seeking animal’ and that this status is 
Sought in relatively small and intimate groups which thus provide the medium in and through which 
Social norms are operated and social control of behaviour is brought about. Thus, for the author, social 
omen is one of the three major determinants of human behaviour, the other two being personality and 

uation, i 

It will be apparent that such an analysis depends for its cogency on clear, full, and somewhat arbi- 
trary definitions of the factors involved. For LaPiere the distinguishing feature of social control is that it 
Operates through the conferring or withholding of status, and the major part of the book is concerned with 
thie techniques by which this is accomplished in groups and societies of different kinds. 

For the social psychologist, whose primary interest is, or should be, measurement and experiment in the 
Social sciences, the second part of the book, on the nature and operation of social control, is the most 
ang and the least satisfactory. The author’s procedure of stating his hypotheses and illustrating 
1 em anecdotally and by reference to work which is, in most cases, of an anthropological nature, is here 
Cast effective, For example, we would agree, in a purely common-sense way with a proposition of such 
P igh generality as: ‘All other factors remaining equal, the control that is exercised by a group over an 
individual member is inverse to the size of the group’, although, if pressed, we would probably have little 
difficulty in finding exceptions. But when this statement is translated by the author into a proposition of 
Ower generality, namely : ‘Generally speaking, & group of ten can exercise ten times as much effective 
control over an individual as can a group of one hundred, a hundred times as much as a group of one 
thousand, ete.’, then we feel that if words mean anything at all, it is time to call a halt and insist that 
on measurable definitions of the variables involved and experimental evidence of their relation, be 

oming, 
aro not be thought that the book contains many unsupported lower generality statements. d 
in ose presented are indeed the more sophisticated ‘high’ generalizations. This is unfortunate, e " 
1 of ‘high’ language tends to obscure the necessity for empirical validating evidence; or to put it m 
untly, one can get away with more in a ‘high’ language than ina ‘lower’ one. (There comes to mind the 
Paradox that Hull's greatness lies in the fact that he was the first psychologist who could be proved PE 
is work contains many interesting hypotheses for psychologists, but until the author uses a ‘low 


a . 5 
"guage, we must regretfully repeat that this is a book for sociologists. DEREK PUGH 


Sex and the Social Order. By GEORGENE H. SEWARD. Harmondsworth: Penguin Books 


Ltd. 1954, Pp. ix+275. 2s. 6d. 


fae book was originally published in 1946. c 
eta oy ican. It is exceptionally ¢ 
Mative, and o nena anyone. The chapters are short and compact, and there are name 
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interests of mental health and social efficiency. At times, the author is perhaps a little uncritical, and some 
topics which appear relevant have been omitted, for example, the problem of differential fertility and its 


possible effects. 
One is left wishing that the author had dealt with her subject at much greater length. But a longer book 
would perhaps have proved less enjoyable reading. D. GRAHAM 


Character and Social Structure. By Hans GrRTH and C. Wricur Mitts. London: 
Routledge and Kegan Paul. 1954. Pp. xxv+490. 30s. " 


In the preface to this book, the authors state that ‘our general purpose is to study the personalities of men 
in connexion with types of cocial-historical structure. We wish to analyze conduct and character by under- 
standing the motivations of men who occupy different positions within various social structures’. This 
promises well, but to at least one reader, this promise is not fulfilled, and the book is to this extent dis- 
appointing. Despite the subtitle ‘The Psychology of Social Institutions’, the book is much more of an 
essay in sociology than a contribution to psychology. In Part One, the authors distinguish between 
organism, psychic structure (‘integration of feeling, sensation and impulse’), person (‘man as a player of 
social roles’) and character structure (‘integration of the organism’s psychic structure with the social 
roles of the person’). One might expect most of the book to be concerned with character structure as thus 
defined. 

Part Two, entitled ‘Character Structure’ draws heavily on the ideas of G. H. Mead. There is an 
interesting chapter on the sociology of motivation and the attribution of motives. What strikes the reviewer 
most, however, is the absence of any proper attempt to link the analysis of character with learning theory- 

But most of the book is concerned with analysis at the institutional level. Parts Three and Four, 
entitled ‘Social Structure’ and ‘Dynamics’ respectively, are uneven. The chapters on ‘Symbol Spheres’ 
and ‘Stratification and Institutional Orders’ are rewarding, those on ‘Institutions and Persons’, ‘Institu- 
tional Orders and Social Controls’ and ‘Collective Behaviour’ are less enlightening. Material is drawn from 
historical periods as far apart as Ancient China and the contemporary world. The overall result is some- 
what disjointed, and one wonders whether it would not have been better to restrict the canvas in one way 
or another. In particular, one may question the advisability of trying to deal, even in a cursory way, with 
the characteristics of the principal world religions in less than four pages. 

If this book had to be summed up in a single sentence, it would perhaps not be unjust to say that it has 
attempted too much at the institutional level, and achieved too little at the psychological level. This is, of 
course, a psychologist’s judgement. D. GRAHAM 


The Psychology of Politics. By H. J. EvssxcK. London: Routledge and Kegan Paul. 
1954. Pp. xvi+318. 25s. 


When we come into contact with clear, original and forcefully expressed ideas, it is almost axiomatic that 
we say, perhaps somewhat wistfully, ‘Now why didn’t I think of that myself?’ It sounds so easy, and 
Prof. Eysenck’s conclusions have just this quality of deceptive simplicity. But what the manin the street 
tends to forget is that accurate simplicity, as opposed to naive hit or miss, is hard work. The detailed 
experimental work and the tough conceptualizing which have enabled Prof. Eysenck to summarize his 
conclusions in a few lucid pages, compel respect and admiration. 

This book, selective as science must be, does not pretend to describe all the historical, economie, and 
religious, etc., ideas which govern political affiliation. Itis merely concerned to discover whether anything 
cor be said from the psychological point of view; whether a psychological approach can reveal qualities 
held in common by persons of the same political outlook. Briefly, the conclusions are as follows. 

Political attitudes are governed by two quite independent factors: the Radicalism-Conservative con- 
tinuum (Prof. Eysenck refers to its as the R-factor); and the Tough-Tender minded dichotomy of William 
James (the T-factor). Of these two, the R-factor is social in origin, while the T-factor is personal. Thus 
fascists are tough-minded conservatives and communists tough-minded radicals. Liberals are tender- 
minded andin the middle of the Radicalism-Conservatism continuum. In addition, there is a relationship 
of tough-mindedness with extraversion, with aggression and dominance and with ‘such concepts as 
rigidity, intolerance of ambiguity, narrow-mindedness and mental concreteness’. The tender-minded, by 
contrast, are introverts. 
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. These formulations would not, of themselves, prove of essential value to psychology, however much 
light they might throw upon the social scene, if they were not linked'with more general issues. In 
particular, Prof. Eysenck attempts to relate his findings to learning theory since attitudes, being acquired 
dispositions, closely resemble habits. Viewed in this context, R and T-factors are respectively the neural 
modifications involved in learning and in conditioning, the former implying a change of behaviour through 
the influence of reward and punishment (and hence social in origin); the latter implying changes of 
behaviour derived from the involuntary emotional responses evoked by association. 

This is the meat of the book. But for the specialist, its value will also lie in the detailed account of 
experimental method and procedure, in the honest exposition of uncertainty, and in the commentaries 
made en passant on.much other psychological work. 

This admirable book may not make the pioneer impact of The Authoritarian Personality by Adorno and 
his colleagues, but there was an undertow of emotion in that remarkable work which aroused certain 
doubts. In some respects, Prof. Eysenck has made a more solid contribution to psychological theory. In 


particular, and this is always the test, he has opened up many new fields for future research. 
ADAM CURLE 


The University Teaching of Social Sciences: Sociology, Social Psychology and Anthropology. 
UNESCO. 1954. Pp. 525. 10s. 6d. 


This is the first of five UNESCO reports comparing the teaching of the Social Sciences in different parts 
d out a survey of the extent and organiza- 


of the world. The International Sociological Association carrie 

tion of teaching and research in eight countries. A ‘rapporteur’ was appointed for each country (Donald 
MacRae here), and the reports were discussed by a committee. Prof. de Bie of Louvain gives an overall 
review of the results, and there are several shorter articles, including one by Prof, Nuttin on Social 
Pay chology, as well as factual summaries for the different countries covered. This arrangement involves 


a lot of repetition and could be improved upon in the later reports. 
; à : 1f between America and other countries in the 


It is no surprise to read that there is a tremendous gu i 
extent of social psychology teaching and research. Furthermore, the subject has a broader scope there, 
While there is greater development of standardized techniques of research, and more team-work. From 
what information is given the subject has much the same content in many other countries as it has here, 
and the same American books are used, save in Germany and parts of France, where the old philosophical 


Approach may be found. : 

This is a useful little book, though the British material is not always accurate—partly through being 
four years old now. A number of recommendations are made—that teaching should be linked with 
research, that better training in research methods be given, and that close co-operation with experimental 
Psychologists and sociologists should be maintained. MICHAEL ARGYLE 


The Lowenfeld Mosaic Test. By MaRGARET LOWENFELD. London: Newman Neame Ltd. 


1954. Pp. 300+ 144 colour plates (in separate container). 50s. 


The Mosaic Test was devised by Dr Lowenfeld more than twenty years ago, but this is the first text-book 


which ribing the test in detail. 
meee hme esu I I contains a description of the test itself, and discusses 


Th is divided i o tind 
incident eats ists of 456 pieces composed of different geometrical 
Shapes s, - diamonds, equilateral triangles and scalenes—each coloured in one of six 
colours, si bles ker Mp d green and white. The individual is asked to make anything he likes on the 
tray provided id also given instructions to use as many Or aS few pieces as he wishes, and any of the 
Shapes or colours ‘The shapes and colours used are significant, aS well as the type of design produced, and 
its position on the tray. Dr Lowenfeld describes in detail the different types of designs, and their classifica- 
tion which is excee ding! y complex. Constant reference is made to the 144 coloured reproductions of 
esigns which any the book. : ai 
Part II dis nnd d n of the test with different groups. and illustrates how the test is interpreted. 
Separate wo 3 devoted to each group: Children, Individuals with subnormal intelligence, The 
ormal Pescndlity Neurosis, Mental Disorders (written by Dr Ellenberger), Cultural eene TM 
Tae » of any design depends on six aspects: (a) the manipulation of the material; A ks 
relation RT ps pieces used and the space of the tray; (c) the form of the resulting design; (d) the 
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handling of colour; (e) the content; (f) the comments of the subject and his attitude to the test, and to what 
he has made. The author clainís that the form of the Design represents a kind of self-portrait. 

Some of the interpretations are extraordinarily interesting such as those of two sisters whose designs 
show striking similarity. The chapter on children’s designs, tabulating the changes in the form of the 
design with age, is of value from the point of view of children’s development. The designs indicating neurosis 
and mental disorders show features which differentiate them from the normal. Dr Ellenberger, who 
contributes the chapter on the use of the L.M.T. in the study of mental disorders, confirms Wertham’s 
conclusions that the L.M.T. is an excellent and invaluable instrument for use in the differential diagnosis of 
diseases of the brain from mental diseases. The test, according to the same writer, has also yielded sig- 
nificant results with schizophrenics and can be used when other tests have failed. Nr Lowenfeld herself 
claims that the designs produced may detect nervous breakdown a considerable time before it actually 
occurs. à 

The different facets of the test seem unlimited, and if one can judge from the contents of the book, the 
test is being extensively tried out in different fields, and used in different countries. One considerable 
disadvantage from which it suffers is the difficulty of making a permanent record of the results. Apart 
from colour photography; white paper has to be placed on the tray beforehand, a tracing made before the 
pieces are removed, and finally the design has to be coloured—a time-consuming process. 

A second disadvantage of the test, as it appears to the reviewer, is that the interpretation of the designs 
still seems to be largely subjective. As is stated in the book, to classify and to interpret the designs is like 
learning a new language, and the only reliable method of learning is said to be personal experience and 
direct personal teaching. ‘It must also be granted that for the full use of the test and an appreciation of 
its subtler aspects, a certain special quality is needed in the investigator, one akin to the quality in the 
musician that makes elements of form and rhythm obvious to him that, to the unmusical, are imper- 
ceptible’ (p. 48). If this is so, then the use of the test is certainly limited, and this unfortunately is the 
impression one receives from persual of the text. 

While the book makes interesting reading, one would have liked the contents of some of the chapters to 


have been arranged more systematically. M. COLLINS 


The Thematic Apperception Test and the Children’s Apperception Test in clinical use. 
By Leororp Berrak. New York: Grune and Stratton. 1954, Pp. x+282. $6.75. 


As Dr Bellak points out (p. 147) TAT was originally developed by Henry Murray in an academic setting; 
not only the material but the general approach bears the mark of this origin, and it has been Bellak’s aim 
to develop a technique of analysis and interpretation rather more fully appropriate to clinical use. 
Repeated reference is made to the need to accumulate norms, including separate study of different 
regional and cultural subsamples, but the author is careful to add that such norms are needed ‘not to 
substitute for dynamic diagnosis, but to serve as a reliable background for it’. Bellak’s major contribution 
in the earlier (and slightly longer) portion of the book, which deals with TAT proper, is the presentation 
of his own system of analysis, which, in so far as it is based on the use of a number of ‘scoring categories’ 
concerned more with content than with form, most closely resembles Wyatt’s system (1947, J. Psychol. 
X 319-30), and stands in contrast to Rapaport's and to some extent to Murray's own, although some- 
thing rather like need-press analysis is to be found in Bellak's listing of the ‘main needs of the hero’, 
together with ‘conception of environment’, ‘parental (and other) figures’, ‘significant conflicts’, ‘nature 
of anxieties’, ete. All this accurately reflects the author’s clinical purpose; a more rigorous methodological 
innovation, reminiscent of Tomkins’s approach, is his recommendation that the ‘Main Theme’ be pro- 
gressively Testated on various levels (up to five) of generalization or abstraction. Scrutiny of the data thus 
assembled, it is claimed, usually enables one to recognize a repetitive pattern in the subject’s responses, 
and to proceed thence to a final report, which may or may not offer a diagnosis. Since he does not regard 
TAT as primarily a diagnostic instrument, Bellak recommends the use of some such formula as ‘The 
data represented in the TAT are consistent with a diagnosis of. . ^. Such diagnosis, he says, should never 
be made on test evidence alone, without additional information provided by a clinical interview. 

The second part of the book is devoted to a description of the Children’s Apperception Test (CAT) and 


ased on a suggestion by Ernst Kris, the material consists essentially of 


of ten pictures, nearly, all depicting or including ‘animal children’. The situations in the CAT proper are 
regarded as more ‘universal ; those in the CAT-S relate to more specific themes, such as temporary 


——— 
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disability. In addition, the CAT-S pictures are better suited to more informal administration; they are 
on curvilinear cut-out shapes which ask to be handled. Most users of 'tAT proper will agree that even 
Murray’s ‘children’s’ cards are not entirely satisfactory for use with children, and Bellak makes out 
a fairly convincing case for the substitution of animal for human figures. The age range recommended is 
three to ten, and the material is claimed to be relatively culture-free. This latter seems to this reviewer to 
be rather a questionable assumption: not only the humanized animals but some of the family-life situa- 
tions are unmistakably American. Accordingly, it comes as rather a surprise to read in the Appendix on 

Publications and Work in Progress’, that extensive work on the CAT is going on in India, France, 
the French colonies and elsewhere. One also gets the impression that too close a preoccupation with some 
of the stock ‘psychoanalytic’ and allied themes (e.g. primal scene, castration fantasy, the body-image, 
etc.) has been allowed to divert attention from the possibly more superficial but nevertheless pressing 
problems which form the staple of child guidance work, at least in this country. 

It has been necessary in this review to concentrate on the descriptive side of Bellak’s work, but the book 
also contains a good deal of valuable and thought-provoking general discussion of projective theory and 
Practice. It is eminently a readable book, the author’s style being both succinct and at times pleasantly 
colloquial. ; BORIS SEMEONOFF 


Sentence Completion. By J. Q. HoLsorrLE and FLORENCE R. Miaze. Springfield, Ill. 
U.S.A.: Charles C. Thomas; Oxford, England: Blackwood Scientific Publications 


Ltd. 1954. Pp. xiii+177. 40s. 

Subtitled ‘A Projective method for the study of personality" this book presents a collection of 73 

Openings’, from which, it is claimed, the clinician may hope *to obtain material from which [to] draw 
valid inferences concerning unconscious and semiconscious desires, motives, conflicts and systems of 
Personality organization’. How this may be done is described almost exclusively by reference to illustra- 
tive records, which occupy about three-quarters of the book. Only one case, however, is interpreted at all 
fully; this subject’s Rorschach record is appended, verbatim, but entirely without comment, except to 
call attention to ‘the clear consistency which may be found when sentence completion and Rorschach 
materials are compared’, Lists of ‘characteristic completions > are provided, but again without comment, 
and there is no statement of rationale, no mention of any definable technique of interpretation other than 
Intuitive empathy, nor any data relating to standardization or to validity, which is assumed. Only passing 
reference is made to earlier work (e.g. Tendler, Rhode) in the same field. The book is attractively produced, 


mi 40s. seems rather much to pay for so fragmentary a presentation of what is not, after all, an original 
i 
pa BORIS SEMEONOFF 


Personality in Handwriting. By ERIC SINGER. London: Gerald Duckworth and Co. Ltd. 


1954. Pp. 120. 10s. 6d. 
Graphologie et Physiologie de U Ecriture. By H. CALLE 
1954. Pp. 168--xxxi. 90 Belgian francs. 
Mr Singer addresses himself to the wide 


These two book raphology offer a remarkable contrast. 
audience of‘ ae Su oe to now, has encouraged my efforts’, and expresses the wish that his writings 
Will also help to convince wider circles and will bring nearer the day of general official and universal 
recognition of graphology in this country’. Dr Callewaert, writing for a more specialist public, holds that 
&raphology, understood as a means of judging personality from handwriting, is unscientific and based on 
no Sound statistical or physiological data; the handwriting is not like ks expressive gestures n A 
cries that accompany speech; and that, like speech transmitted by microp Ta cr so robbed of xem ST 
Eestural accompaniments, writing consists largely of laboriously learned and therefore convention! 
Clements, 
z To psychologists who 
of O are wary of the 
Of Dr Callewaert’s criticism is 
ini £raphologist can seldom affo 
differences of graphology compared 
Staphologist does not need the presence 


WAERT. Louvain: E. Nauwelaarts. 


:ective methods in the assessment of personality, and 
E pa dede pep erem kind of interpretation, the cold wind 
vag K aishier and more acceptable than Mr Singer’s partisan belief that, 
ord the luxury of interviewing his subject. Tt is one of the most cd 
with other personality tests and projection methods tl a A 

of the tested person, and can work without questioning an 
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interviewing’ (p. 55, reviewer's italics). The approach to the subject is dogmatic and unscientific, and the 
book should appeal only to the“uninquiring layman. 
Dr Callewaert includes a useful historical summary on writing and graphology and devotes a large part 


of the book to a consideration of the physiological mechanisms involved in writing. Both books are freely 


illustrated. LORNA M. SIMPSON 


Die Tests in der klinischen Psychologie (Tests in Clinical Psychology). By E. Stern (ed.). 
Zurich: Rascher Verlag. 1954. Pp. 418. S.Fr. 28.10. 


This is the first of two volumes dealing with ‘tests in clinical psychology’, to which auchors of six different 
countries have contributed. The collection contains twenty-one papers, ten coming from France, five from 
Switzerland, three from the^J.S.A., two from Germany, and one from Portugal. In 20 pages of introduction 
respectful homage is paid to about thirty scientists predominantly of the medical profession and of little 
or no historical interest to the problem. In no instance, however, is there reference to any living non- 
medi^al experimental psychologist working in the clinical or personality fields. 

The book is divided into three parts. The first part contains the introduction, a description of the 
unstructured interview situation, as well as a historical survey of test development. The second chapter 
describes intelligence testing, developmental and motor tests, and some elementary statistical methods. 
Part three introduces the following tests: M.M.P.I. and some other questionnaires, J ung's association 
test, The Szondi test, Mira/s drawing test, and two Swiss tests in which the subject's choice of book titles 
and proverbs is interpreted. 

Most of the contributions represent introductory descriptions of the techniques, and contain little 
detailed discussion of relevant literature. There is, with the noteworthy exception of the American authors 
Hathaway and Meehl who deal with the M.M.P.L., little orno factual discussion of test construction, validity, 
or other statistical requirements. Further drawbacks are the failure to present more objective personality 
tests of the experimental type, the fact that the bearing of clinical methods on personality theory is not 
discussed, and that no indication is given of future trends of development. : 

It is hoped by the reviewer that the few trends towards more rigorous standards found in this publica- 
tion will not pass unnoticed by the reader to whom it is addressed. The foreign reader can obtain from it à 


representative account of current continental ideas on clinical testing. J. BRENGELMANN 


Factorial Analysis for Non-mathematicians. By C. J. Apncocx. Melbourne: Melbourne 
University Press. London: Cambridge University Press. 1954. Pp. 88. 17s. 6d. 


The aim of this book is ‘to cover the essential processes of factor analysis in such a way as to make clear 
the underlying logic in simple language'. The approach is through well-chosen numerical examples. 
Attention is focused on three methods: analysis for simple structure (Thurstone), cluster-directed 
analysis, and group factors derived from preliminary simple summation (Burt). Criticisms from the point 
of view of factor analysis are that the basis of. factorial methods is not said to be measurements but 
correlations, that no account is given of how product-moment correlation comes logically to be involved, 
that use of the tetrachoric coefficient is even made to appear better, and that the mistaken procedure of 
inserting new communalities for the calculation of each successive centroid factor is advocated. The statis- 
tician can also point to the isolation of the discussion from any general consideration of statistical methods 
and their requirements. The main commentary is contained in chapters on the logic of factor analysis, 
rotation, interpretation of factors and the role of factor analysis. Here the arguments advanced can be 
nela ito suffer from their brevity and may be found persuasive rather than logically compelling. With 
qualifications, therefore, the book has much to recommend it as a teaching device, and it is of interest 
for its straightforward presentation and comparisons of the principal methods of group factor analysis. 


ARTHUR SUMMERFIELD 


Laboratory Instrumentation in Psychology. By W. W. Grixcrs. Palo Alto, California: 
The National Press. 1954. Pp. iii+282. $4.75. 

This volume is described as an introduction to t 

people who require sufficient detail to 

the approach is necessarily selective, 


he laboratory for graduate students and for professional 
enable them to Start work in a selected research field. Although 
apparatus of interest to a considerable range of psychologists is 
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considered. A number of the items described belong to the proverbial ‘brass instrument psychology’, 
but their modern electronic counterparts are also included. Each chapter is devoted to a separate field of 
instrumentation. Special attention should be drawn to the chapters on Audition, Vision and Bioelectricity. 
The first includes a useful discussion of the physics of sound and also deals in an elementary manner with 
sound-recording. The second includes a valuable survey of the nature and measurement of light and colour. 
The third starts with a survey of the types of electrical activity of special interest to the psychologist. The 
technical problems of electrodes and conducting media suitable for use in examining various forms of 
electrical activity in the human body are considered. This final chapter ends with an outline of the 
terminology and basie problems involved in amplifying such electrical phenomena. Each chapter is 
copiously illustrate? with diagrams, photographs and actual electrical circuits where these are relevant. 
Laboratory Instrumentation in Psychology fills an important gap in existing psychological literature. 

> ROLAND HARPER 


Minds and Machines. By W. Stuckix. Harmondsworth: Penguin Books Ltd. 1954. 
Pp. 223. 2s. net. 
Mr Sluckin provides, what has not previously existed, a sound, straightforward and accurate account of 
the body of recent publication and discussion that passes broadly under the heading ‘Cybernetics’, 
Particularly in its bearing upon psychology. He sustains a high and even level of competence and caution 
throughout—there is very little that is misleading in this book. Neither is there any false titillation of 
aPpetites to which some popularizations of Cybernetics—in common with ‘Science fiction "—seem designed 
to pander. Equally there is little intrepid groping at fundamentals. The result is in many ways a satis- 
‘Actory, and certainly a useful book. . A . : 

The principles underlying the representation and communication of information, of mechanical compu- 
tation, of negative feed-back and of servo-mechanisms are described in terms which are clear and easy to 
follow. Possible analogies between existing machines and the central nervous system are developed 
along familiar lines, and these are brought into relationship with some contemporary formulations of 
Psychological problems. It seems a pity that the author hardly hints at the issues raised by ‘noise’, nor 

oes he provoke the concept of probability to retaliation. Discretion, not valour is his watchword. The 
book is an excellent two shillings’ worth which students of psychology should find will cheer but not 
Inebriate, R. C. OLDFIELD 


L Esthétique By Denis HUISMAN. Paris: Presses Universitaires de France. 1954. 


Pp. 128. Price not given. 


oe is a very interesting and illuminating li 
b Nglish. Its author is secretary of the Reve 
Ook is divided into three parts. In the first 
istory of aesthetics: first, the Platonic or dogm 
Stage, including pre-Kantian and post-Kantian aes 


Second part of the book the author writes about the great 


(d and thirdly, sociology of 


ttle book, and should have a wide sale and be translated into 
ve d' Esthétique and of the Société francaise d' Esthétique. The 
part the author deals with the great steps or phases in the 
atic age, as he calls it; secondly, the critical or Kantian 
thetics; thirdly the positivistic or modern age. In the 
fields of aesthetic inquiry: first the philosophy 
art. In the third part of the book he deals with 
art and aesthetics: first, the problems of the relationships of art with 
Science, morality, nature, industry and religion; secondly, e ae my NS E idee eed 
arts; third], the ai ns and met i d its outloo: endi if AARLE H ty Mus 

Prehensive RU aou haaba wor cludes by saying ics refuses to be 
*Xperimenta], mice positive, it w R. W. PICKFORD 
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The authors start with a good résumé of the rise of psychology in general, pointing out that in Germany 
there were two main streams, óne deriving from Wundt, and the other from Brentano—the founder of 
‘phenomenology’. The fact that the latter, working in the materialist climate of the nineteenth century, 
could not reconcile his faith with the new ‘science’ and gave up being a Catholic, may have been respon- 
sible in part for the distrust felt by some Catholic philosophers and theologians for this ‘ psychology with- 
out a soul’ which was being torn from the sheltering arms of philosophy. 

However, this rift did not long continue, and the cause of free psychology was ably served by Catholic 
psychologists in various parts of the world, notably Verner Moore—a Benedictine monk and also & 
psychiatrist, in America—and Agostino Gemelli, Franciscan friar, and also Rector of the University of 
Milan. Among many brief biographies, there is one on the late Sister Marie Hilda, that remarkable 
little nun of Glasgow, who started one of the first Child Guidance Clinics in this country, and directed it till 
her recent death. & 

‘There is of course no Catholic psychology; there is only psychology’, as the authors remark, and there is 
no necessary conflict whatever between the Catholic religion and science. 

One wonders whether it was necessary to undertake this lengthy compilation—which is certainly very 
complete and accurate—ia order to demonstrate that there are Catholics working in the psychological 
field, and that there is now much more understanding on both sides than there was a generation or two 
ago. 

However, anything which breaks down misunderstanding and prejudice is to be welcomed, and the 
authors have ably carried out their task. C. L. €. BURNS 


Police Work with Juveniles. By Jonn P. Kenny and Dan G. Punsurr. Springfield, 
Illinois: Charles C. Thompson; Oxford: Blackwell Scientific Publications Ltd. 1954. 
Pp. xxi+371. 55s. 6d. 


This book was written as a practical manual for police men and women in the U.S.A. As might be 
expected part of it is concerned with elementary advice of a factual nature such as how to keep a file and 
the duties of a policewoman. However, there is much more to the book than this. It does tell the police 
in a clear and simple way some of the underlying causes of delinquency. Sound advice is also given on 
how and how not to deal with people, and how and how not to interview. Although the book contains 
nothing new for psychologists it is an interesting account of a very thorough and praiseworthy attempt 
to bring the behaviour of the police more in line with the ideas and precepts laid down by psychologists 
and other experts on delinquency. MADELINE KERR 


Three Men. By Juan Evans, with an Introduction by Gorpon W. Attporr. London: 
Gollanez. 1954 (first copyright in 1950). Pp. xviii--297. 15s. 


The author has given three vivid word pictures of delinquent, neurotic or problem boys and of their 
E. They are Johnny Rocco, probably a psychopathic delinquent, William Miller, probably an 

"m rical delinquent, and Martin Beardson, a partial homosexual. She describes their personal histories 
wit] skilful artistry based on a considerable understanding of clinical psychology, and attempts in & 
somewhat ‘racy’ literary manner to make them come to life in her descriptions. iti this attempt she i8 
very successful. She undertakes a kind of clinical biography in case-history writing, which would be 
fascinating and useful to the student of social sciences, of child guidance or the problems of adolescence. 
Interesting and illuminating though these biographies may be, they are very long and much of the detail 


rast useful to have had ten biographies suitabl resented in an 
equally vivid and sympathetic though briefer form. Though the ordinary xp and erus will find the 


a 


Publications recently received 161 


The Durham Research Revi 5 5 
Pm la a ey No. 5, September 1954. London: University of London 


The contents of this issue are divided between educati 

; E jon a Sy: gy. Thr i i i 
mu ways in English educational history. J. any [exse Cs dd, D etl pane ay 
5 Eum — schemes of education, and J. L. Dobson gives a parallel detailed iim 
SESOHo der r : s system in the early nineteenth century. The feature of both schemes is the 
pupil’s am : s w id pupil, and the apparent absence of any attempt to fit the curriculum to the 
of ths 1870's qui and abilities. An article by M. Gilbert discusses the influence of the German reformers 
attitudes z 7. ee, teaching in England, illustrating incidentally the transition from the educational 

eee : s time to that of the present day. All these articles are adequately documented. 
Smith rude. = to the readers of this Journal will be the psychological contributions. Dr Macfarlane 
gi Sie iae i he construction, analyses and validation of a Space Test. He confirms the evidence for 
Subjects os at 11+, and finds the space test correlates more highly with school marks in Technical 
aaee AGE oes the conventional verbal group test. But the correlations are in general low, and the 
emíning im m Dr Smith also speculates on the relationship of space-test scores to masculine and 
Which the P s. p P. Howard, in the field of experimental psychology, examines the conditions under 
tiad ie ee illusion operates, finding a change from positive to negative error as the weights 
Pisined ciem smaller. The discussion raises a number of theoretical points which could profitably be 
in their d - Graham and Sluckin report on a pilot study of factors which workers consider important 

The dion he inquiry is slight, but does not claim to be more. 
in competitie ty of editors of such periodicals as this is to maintain a supply of articles of adequate quality 
b peor ion with the more specialized journals. The heavy weights are normally attracted to the latter 
; journal; but Prof. Smith and his co-editors can be congratulated on a set of competent and 


Interesting ji 
g light-wei i i 
ght-weight contributions. J. MAXWELL 


Th ; 
te ew of Arabic Numerals. By G. Q. Nert Wricut. The Scottish Council for 
5 esearch in Education. XXXVI. The University of London Press. 1954. Pp. 45. 

sS. 6d. 


This į 

na Fane of The Writing of 
fn bad in February 1954. It is published by the 
i terested of their policy of making the results of investigations easily available to those who are more 
Ióvioy ih the results themselves than in the steps by which they have been reached. Readers who wish 

em e evidence on which the results rest are referred to the larger volume. . 
Aching ab much abridged version is a very successful summary. It brings out clearly the importance of 
alto e child a form or prototype for each numeral which he can write legibly, quickly, with ease, 
Man arly as possible independent of attention. Advice on the selection of prototypes is given and 


illustrations are provided. 
any one concerned with teaching children arithmetic this is a most useful little book. 
JOHN SUTHERLAND 


Arabic Numerals by the same author published in 1952 and reviewed 
Scottish Council for Research in Education in 
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EDITORIAL NOTE 


Intending contributors are asked to note that changes have been made in the instructions 
on the Preparation of Papers for the British Journal of Psychology which appear on the 
inside front cover. 

The principal alteration is that it is recommended that in future each article should 
be preceded by 4 short abstract or summary, conveying the gist of the article and 
embodying the principal conclusions. This should, to some extent, render the inclusion 
of a formal summary on a similar scale at the end of an article yedundant, although a 
Concluding section or paragraph summarizing the argument or drawing attention to the 
main findings will not be out of place. The guiding principle should be to regard the 
summary as being quite separate from the article proper, which in its turn should not 
depend in any way for comprehensibility or completeness on the summary. 

The summary, placed at the beginning of the article, will also replace the list of 
numbered headings and sub-headings which at present appears in this position. It is felt 
that such a list is unnecessary for articles of a length falling within the present recom- 
mended maximum. Articles should, however, still be subdivided in the way described. 

It is hoped in future to publish a small proportion of very short articles (under 1000 
Words), such as Apparatus Notes, Research Reports, etc. It may occasionally be possible, 
as space allows, to accord priority to such contributions. Short papers of this kind may 
not require to be subdivided; a summary may also be unnecessary. 

All book reviews will in future be signed. Reviewers are reminded that full biblio- 
graphical data should be given, in the following order: Title; author; place of publication; 
publisher’s name; date; number of pages (with preliminary pages noted separately); 
price. Where a publisher acts as agent for a foreign house this should be mentioned. 1 

The use of roman numerals in the citation of volume number references is being 
discontinued. 

The new style will come into effect with Volume 47. Since it will not be possible to - 
include in the present volume articles other than those already received, all contributions 
Submitted from now on should conform to the altered requirements. 
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ERRATUM i 


Thé authors of the avticle “The effect of hunger upon drinking patterns in- the rat” 
(A. D. Calvin and R. A. Behan, this Journal, xiv, Part 4) have intimated that the 
following footnote to their title was inadvertently omitted: 


"The authors are indebted to E. F. MacCaslin whose observations prompted this 
experiment," 
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ON THE LIMITS OF EXPERIMENTAL PSYCHOLOGY? 


By B. A. FARRELL 
Wilde Reader in Mental Philosophy, University of Oxford 


y sie et n said ; he E of uela methods [in psychology] makes us 
indir. aes dis ; € o = y ing the ee which trouble Jis J though problem and 
bof a ape nother by askew [windschief aneinander vorbi laufen]. 2 As far as 
E. Over, ittgenstein does not produce anything to support this contentious and 
$a ire remark. I shall use it as my text, and try to indicate where it is useful and where 
ES unhelpful. In doing so I shall take you for a logical walk (or, more probably, a 
Ex mid resume the topic of the interesting but, to me, inconclusive symposium on 
Ter perimental Psychology which was held at the Annual General Meeting at Liverpool a 
W years ago. 
Two FEATURES OF PSYCHOLOGICAL WORK 

I begin by reminding you of two features that characterize the results of psychological 
endeavour. 
ae course of the past eighty years or so, ps: oe ie 
Bored what might loosely be called ‘the adaptive behaviour 

cries are to be found in the thick forests of the literature. What psychologists have not 
Fi discovered is how to synthesize or unify their discoveries. That is to say, they have not 
Succeeded in hitting on some generalizations by means of which, to put it loosely, they will 
aried and particular discoveries they have made. For the 
veries they have made are relatively low level, or 
yet succeeded in doing is to find sufficiently 
derive, roughly speaking, their 


psychologists have discovered a great deal 
of organisms. These dis- 


Hoe cua explain the mass of v: 
edi. izations that express the disco 
diee in character. What they have not / 
ote generalizations, by means of which they can à hly 1 
c generalizations and the particular statements embodying their discoveries. 
ke this is a familiar, indeed a commonplace, feature of psychological endeavour. The 
* Sie and related feature I wish to mention is perhaps not so clearly appreciated, but, 
"n i takes some time to describe it adequately, I shall merely indicate what it is. As 
ex M know, it is characteristic of many psychological generalizations that we can find 

ceptions to them, It is notorious how vulnerable they are apt to be. The second feature, 
o reac I wish to mention is the vulnerability of generalizations in psychology. It is 
lous that these two features of psychological work are closely related, but I shall not 


&us " h i F 
* to examine their relationship here. 


EXPERIMENTATION AS THE SOLUTION 
ation in psychology be remedied? Psychologists have 
tion will be remedied in the long run. In other words, 
ssible in principle and that, consequently, 


Piss 


> Dow : i 
take , can this present situ 


e Nit for granted that this situa 

y have presupposed that remedial action 1s po 

Bee his article is based closely on a paper read at the Annual General Meeting of the British Psychological 
ciety, at Notti y p 

Es " veg mn iiie) cn translation is my own. 


Htge i 5 s d is unsatisfactory 
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thereisnothing absurd in supposing that we will one day light upon the high-level Dien 
izations which will unify our psychological knowledge, and replace generalizations x B 
are vulnerable by others that are in effect definitive. This presupposition is not obviously 
true, and I am not even sure that I know what it means. But I shall accept it for the pur- 
poses of this paper and pass on. E. . "-—: 
So the question is: How can this situation be remedied in practice? What psychological 
method, or family of methods, will be sufficient to do so? . x 
When one stands on the high shores of this island and breathes in the transatlantic 
winds that beat upon them, one gets the impression that some psychologists take the line 


that what is sufficient to remedy the situation are the standard, or typical, procedures of - 


psychological experimentation, when executed in the usual context of what is premon y 
called the hypothetico-deductive method. By the typical procedures of psychological 


experiment, they mean, I think, to refer to something quite orthodox. They mean to refer | 


to a type of experimental design that can be represented in the following sort of text-book 
diagram (after Andrews, 1948, chap. 1): 


ti 


Here we consider an organism during any one sufficiently short slice of its life history, ty. 
The organism is thought of as being bombarded, or disturbed, by a large number of 
stimuli, or stimulus conditions, or what you will. It is also thought of as making various 
adjustments or responses at this time. Now some special condition of disturbance is 
introduced at t4, those consequences we are interested in. This is labelled the independent 
variable, Si. We then set about discovering what response, Ra, or whether some response 
Ra, at some later phase of the organism’s life history (say t, or t4) is a function of this 
independent variable or not; or in what way it is a function of it. In the course of doing 
this we are weighed down with care trying to keep everything else constant, arranging for 
controls, and so forth. Our overall concern in this sort of experiment is with connexions 
between disturbing (or stimulus) conditions on the one hand, and behaviour, or conduct, 
or performance on the other. : 

Of course, this picture gives a misleading impression in various ways of the typical or 
standard procedure of psychological experiment that many psychologists have in mind. 
For example, it suggests that the stimulus conditions always come from the external 
environment and that the dependent variables are necessarily overt or publicly observable 
performances. Still, I hope the picture is good enough for my purposes. What is more 
important is to notice what the picture excludes. It excludes the use of differential 
methods. It excludes much of the work done in what is loosely called ‘Physiological 
Psychology’. Thus, much of the work reported in chapters 11 to vm in Stevens’s 
Handbook (Stevens 1951) would not pass. For work on * Excitation and conduction in the 
Neuron’, “Synaptic Mechanisms’, ‘Sensory Mechanisms’ and ‘Motor Systems’—such 
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Work does not consist typically, if at all, of discovering how some organismic performance 
1s connected with some certain independent variable. Clearly, too, this picture of the 
Standard psychological experiment excludes the typically clinical investigation, designed 
to discover, for example, how lesions of the parietal lobes are connected with disturbances 
of Spatial perception, and so forth. 

I have said one gets the impression that some psychologists seem to take the line that 
the typical procedures of psychological experimentation, in the context of the hypothetico- 
deductive method, will be sufficient to remedy the situation. I won't bore you with 
Supporting quotations (but see Hull, 1943; Skinner, 1953); instead I will go on at once 
to ask: Is this belief well founded? This question, and all questions of this sort are 
Notoriously difficult to answer for the well-known reason that we cannot tell in advance 
What scientific strategy will do the trick. If one advocates a certain type of scientific 


_ Strategy, one is in effect backing a certain horse to win. What, therfore, we are doing in 


answering this question is to say whether it is reasonable, or sensible, to back the horse of 
experimental psychology or not. I shall set about answering this general question in the 
following way. First, I shall ask and try to answer this query. What do high-level generali- 
zations look like where they have been achieved, and where, therefore, our knowledge in 
Some particular field has been unified in some large or considerable measure? Is there any 
Seneral feature that these high-level statements characteristically exhibit? I shall then 
ask a second question. Are there any reasons to suppose that the high-level generaliza- 
tions we aim at in psychology will not exhibit this feature also? If there are no such reasons, 
if, in other words, psychology seems to be analogous to other sciences in this respect, 
: shall go on to a third question: Is experimental method in psychology, as typically 
depicted and used, likely to give us the high-level generalizations we require? Ifit will, then 
the belief of our transatlantic colleagues will have good support. Tf it will not, then we will 
lave a good reason for rejecting their belief. ; 


HIGH-LEVEL GENERALIZATIONS IN SCIENCE 


Į begin with the first query. What do high-level generalizations look like where they have 
Co achieved? Here I shall speak very ignorantly and tentatively, and I shall have to rely 
800d deal on what others tell me. : > a . 
The first thing to emphasize, I think, is that the high-level generalizations which have 
een achieved do not all look alike Consider, for instance, those which were achieved in 
Schanies, These are generalizations about physical things like levers, pulleys, freely 
alling bodies, the moon and the planets and the like; and they state certain invariances 
at these macroscopic objects exhibit. This sort of generalization is important for us, all 
pner Teasons apart, because some psychologists appear to have been influenced by the 
example of progress A Mechanics, and to have supposed that the high-level generalizations 
s, PSYchology will also be of this sort (e.g. Hull, 1943, AASA ak H M d eee 
Dio 7 : n be made out for 
method lee jm MEL e eie ES I think a good case can be made for the 
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at thi hir VE Lg » wide differe: : 
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(ii) The generalizations of Mechanics are, perhaps, uncharacteristic of those usually 
achieved when a science progresses. (iii) The high-level generalizations which have been 
achieved in fields more closely related than Mechanics to the field of adaptive behaviour 
are of a different sort to those found in Mechanics. Consequently, when I now go on to 
say what the high-level generalizations of science look like, I shall pick on and stress a 
type different from that found in Mechanics. I pick on this different type because it does 
seem to be more characteristic of the generalizations achieved in the course of scientific 
progress, and because it is the sort of generalization that has been achieved in fields not 
too far removed from that of adaptive behaviour. I shall introduce this different type in 
the following way. , . 
When one looks at the history of science, it seems a rather striking fact that progress is 
often rapidly achieved when the workers in any given field are able to hit upon generaliza- 
tions which state invariances between minute things (or constituents) or classes of things 
(or constituents), or state an invariant property of some minute things or classes of things 
(or constituents). Thus, chemistry is transformed as soon as it hits on the minute things 
and their properties upon which the phenomena of combustion and chemical combination 
depend. Biology in general gets under way when it can produce generalizations about 
microscopic entities, called ‘cells’, and explain the phenomena of reproduction, growth, 
metabolism and the like by means of the properties of these, and lesser, microscopic entities. 
Physics has managed to unify large parts of its field in the same way; and, where it has not 
yet done so, we are strongly tempted to say that this is because it has not yet hit upon the 
fundamental particles and/or their properties necessary to achieve the synthesis required. 
In short, itisa striking and fairly common, but by no means universal, feature of the high- 
level generalizations in science that they are concerned with the minute constituents of 
macroscopic objects or things, and with the properties of these minute constituents. . 
This is all a familiar, indeed a commonplace story. But it is also a vague story as it 
stands, and it is necessary to make some of it a little more precise. For this purpose 
I shall use some distinctions related to some suggested by Broad (1933, chap. x1v, $ 3). 
Consider what would correctly be called ‘a thing’ or ‘an object’, or ‘a sample of a par- 
ticular thing or substance’. This thing can be treated as a simple or as a compound thing. 
Thus, when I occasionally make the morning porridge, I treat the salt I put into the 
saucepan as a simple thing, in contrast with the porridge which it goes to make up. But 
when a chemist considers a given quantity of salt, he regards it as a compound thing, 
consisting of two other sorts of things or constituents, namely sodium and chlorine ions 
related in a cubically structured lattice. To this chemist it is the atoms of sodium and 
chlorine, with the respective positive and negative charges, that are the simple consti- 
tuents of salt. 
Next, a compound thing may have dispositional properties which the simple things 
composing it do not have. For example, common salt is salty to taste, but sodium and 
chlorine are not. A piece of sodium at room temperature is solid, but a sodium atom is 


properties of these different pieces, for example, that they are rigid, that they are attach- 


able to each other in various ways, etc. Suppose, next, that I consider putting the pieces 
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eat vertat spaniel way. They will then form a compound thing, with possibly 
i ee cede ties, for example, that the compound thing is able to move smoothly 
it "à b. M—Á cyng small loads—in other words, is able to act like a lorry. Now, 
Jile x nae e or eas infer, or deduce, this collective property from my knowledge 
Tie I ans e Lima of] Ieccano, and from my knowledge of the special relations which 
ae ce ja ord have to one another in T to form this particular com- 
i ect. n other words, consider the generalization All compound things, of which 
iE isan instance, have the collective property, viz. of being able to move smoothly, ete.’. 
Gc ta pun df Miedo wal ins Be puce eth Ra a p 
mutuai relations considered. Wl this is tl i I shall te mare 
ova dae ea m. : "e iis is the case, I shal call the collective property, 
Dirige E “> E : Mesa b. sre d ; vue — with collective properties which 
Hans evel ai 1 = educed Tom a nowledge of t. nese constituents in the special rela- 
3 d in making up a particular compound thing. Broad calls these ‘emergent 
LE —. For example, common salt is ‘salty’, but neither of its constituents are; and 
e argued that this property, ‘salty’, is not deducible in principle and therefore is 
emergent, 
un piece of logical tooling, though I am afraid it is a very rough piece. Consider 
tii vu a hydrogen atom in a molecule of water, and, say, a leg of a live human 
pesi] * in fact the case that hydrogen atoms can, and do, normally exist in nature in 
eiie relations other than those they are in when in water. By contrast, human legs 
, and do not, normally exist in nature in special relations other than those they are 


ln a . š . 5 5 
M as part of a human organism. They only have a separate existence in special and 
medicine laboratory, 


MK geo contexts, like those of the anatomy room, the forensic r e lab 
Sean : like. Now, when a hydrogen atom is not standing in the special relations involved 
s E molecule, it would be normally natural and true to say of it that ‘it is able to 
Bag a these special relations , or that ‘it is able to combine with another hydrogen 
Sham nd an oxygen atom in à certain way to form a water molecule 4 By contrast, since 
isin n» leg does not normally occur in nature outside of m special relations in an organ- 
uiu = not cared natural and true to say of it that ‘it is able to enter into these 
Organi relations — that it is able to combine with other parts of the body to form a human 
5 ism’. I shall call the sort of part, of which the hydrogen atom is an example, an 
and pant constituent of a compound, in this case water. The sodium of common. salt 
Cory, 1e pieces of Meccano toy are other examples of independent constituents of their 
pounds, I shall call ‘a human leg’ a ‘dependent constituent of the compound which is 
*e human organism. Many of the constituents of biological compounds appear to be of 
am "wipe sort. Of course, this is a rough distinction, asl have already indicated. To speak 
s vhat can, and does, normally exist in nature outside of special relations is to = 
“li ; and what it is normally natural and true to say of a constituent of a compon 
differ under different circumstances. However, this is all I have the time for, and 


ink it is good enough for my purposes. 
e relevance of the distinction is this. T defined a reducible collective property as one 
bout the properties of constituents when 


at Was . i 
deducibl in part, statements a t 
BRUM E tand in the compound thing. From 


$y are not i f i in which they do $ 
i t in th elations in whic. y i t i 
Wa ts concerned are not in these special relations, 

s of the compound thing to 


55 it follows that, when the constituen à 
€Y must still be able to function with the other constituent: 


th 
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exhibit the collective property we are deducing. But the only constituents which etam 
this property when not functioning as part of a compound are the ‘independent ky 
stituents of this compound. That is to say, I defined the notion of ‘reducible property 3 
means of the notion of the ‘independent constituents’ of the compound in question. li, 
then, one tries to reduce the collective properties of biological compounds, one has to be 
careful to find independent constituents for the purpose; and this may prove much more 
difficult and tiresome than has been the case with the collective properties of physical 
things. 

In so far, now, as we have unified our knowledge of nature, we have apparently done so 
by the use of a few, ‘different sorts of fundamental particles, or minute things, or pon 
stituents, and a few properties of these minute constituents. The high-level generalizations 
we use for this purpose express invariances about these constituents and their aa mpm 
By means of them we derive a large part of the remaining generalizations of physics an 
chemistry, and we thereby explain some of the wide variety of physical phenomena we 
confront. So when the schoolboy asks us: ‘Why is salt soluble in water?’, we answer 
him by deriving this collective property (of solubility in water) from the properties of the 
Constituent ions of salt and molecules of water. We answer him by trying to show how the 
solubility of salt in water is a reducible property. When he asks: ‘But why does rend a 
saturation point? And why has the temperature of the water got anything to do with it?’, 
we try to explain the phenomenal variety that salt-in-water can show by reference to the 
properties of the minute constituents concerned under different conditions. 


HIGH-LEVEL GENERALIZATIONS IN PSYCHOLOGY 


I turn now with relief from logic and general considerations to the problem about 
psychology. I have tried to answer the question: ‘What do high-level generalizations 
characteristically look like where they have been achieved?’ The next question we set 
ourselves was this: ‘Are there any reasons to suppose that the high-level generalizations 


capacities or powers of o 
see, to solve problems, t 


^ a ed 
activity, and so on and so fo ese powers or capacities ‘dispositions 


listed here are, in an important sense; 
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behaviour’, psychologists have to handle both the generic and the specific dispositional 
properties that organisms can and do exhibit. The next point is an obvious one. It is 
clear that these properties belong to an organism as a compound thing, and not to any of 
its constituents. Thus, it is not the brain which has the capacity to learn; it is the organ- 
ism which can do this. It is not any ‘cell assembly’ which has the specific dispositional 
property of being able to solve a particular maze; it is an organism that has this property. 
It is not the occipital lobe which has the power of sight; it is an organism. So in being 
concerned with certain dispositional properties of organisms, psychologists are con- 
cerned with certain collective properties which they exhibit. 

If, then, psychologists are to unify our knowledge of organismic performance in the 
same sort of way that has been characteristically achieved elsewhere, they will have to 
show that the collective properties of organisms with which they are concerned are 
reducible properties. For this purpose they will have to find a few sorts of constituents of 
Organisms and a few fundamental properties they possess—constituents and properties 
sufficient to enable them to derive the whole range of collective properties that organisms 
exhibit. Our knowledge about these few constituents and their properties would be 
Contained in a few high-level generalizations expressing the known invariances about 
these constituents and their properties. From these high-level generalizations we should 
have to be able, roughly speaking, to deduce, and thereby explain, the wide variety of 
Organismic performance we do confront. à 

What mate a reduction of these collective properties look like? It is only possible at 
Present to give the general form of such a reduction. For we are held up at the outset by 
not even knowing what candidate, or candidates, to accept for ‘the role of the minute 
Constituents we require. The popular candidate, 1 suppose, is the nerve cell . Let's 
Adopt it for the present (I shall raise an obvious objection in a moment). Consider the col- 
ective property of, say, intelligence, and let me introduce you to two cee ‘alate a 
Bertie and Sammie. Suppose we had discovered the properties of some or all nerve cells 
from which, after investigating the nerve cells of Bertie and Sammie, we could deduce that 

ertie was more intelligent than Sammie. We would then ei oe to nm Cae = 

collective property of ‘intelligence’. Or consider some generaliza Ante EM S ge 

Ment, about ‘intelligence’. For example, ‘Rats brought v in good. e d 00. E 

toys and plenty of exposure to intelligent adults tand to nes n Pod m ae : 

brought up in bad homes’ (cf. Hebb, 1949, chap. x1). If we knew what the properties o 
p in bad home 


bgt the two classes of rats, we 
s N :ned this difference between E 
€ nerve cells were that determinec lizations, which would enable us to explain: 


: ; , ral 
“ies then have available high-1e+ ae oduce differential adult intelligence in 


E fact about differential experienoo ni cena some rats than with others, and we 
Tats. Moreover, this difference is more X 
, 


mat! : 
should require our generalizations to explain this fact by reference to differences between 


the Properties of the nerve cells of Bertie, of Sammie and of their relatives. 


E : there any reasons to suppose 
e set ourselves: Are ; ] 
can now answer the second question w TA psychology will turn out to be of this sort 


€ PLA e poena a m aim at in ] Titii ot "ulia! d m 
ot? Let us bear in min 
Psychology, where quite different S idein 
There would be good reason for saying: ees 
Vill not be of this sort’, if we had ee had 
Candidates foy the role of minute constituents 


‘No, t à ! 
dence for supposing that all the plausible 


characteristies that excluded them from 
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playing this role. For example, if we knew that the nervous system merely acted as an 
automatic and perfectly regular purveyor of impulses from stimuli to responses, and that 
nerve cells exhibited no autonomous activity of their own and could not do the job of 
storage—if we knew that this sort of thing was true of the nerve cells, then these charac- 
teristics would probably preclude them from being the minute constituents we want. But, 
as I understand the position, and my understanding is limited, we have no such know- 
ledge about the nerve cell or any other plausible candidates, if there be any. So I conclude 
that we have no good reason to suppose that the high-level generalizations we require will 
not take the form I have described. Indeed, it is noteworthy that psychologists who are 
interested in how organisms manage to do the things they do, quite naturally start looking, 
directly or indirectly, for the parts, or constituents, of their bodies which enable them to 
perform in this way. 

But I think we have some reason to suppose that the high-level generalizations we 
require will not employ ‘nerve cells’ as the, or one of the, fundamental constituents. For 
I have already pointed out that the minute constituents or parts we need for reduction 
have to be independent constituents, and not dependent ones. But ‘a nerve cell’ appears 
to be a dependent part, in the circumstances likely to concern us. Consequently, we will 
not succeed in reducing the collective properties of organisms by means of nerve cells. 
This suggests that we will not obtain the high-level generalizations we require if we use 
them. While concentration on the nerve cell will give us something, possibly a great deal, 
it looks as if all that it can give us will be insufficient, It is too gross and dependent an 
object. However minute a theorist like Hebb is, his fault may be that he is not minute 
enough (Hebb, 1949). It looks as if we will have to plunge into biochemistry and electro- 
physiology. I find this a sobering thought. It also looks as if the work of constructing 
machines which duplicate organismic activity may have a special use in drawing our 
attention to the sort of minute parts of organisms which will be able to play the role 
of the independent and fundamental constituents we want. 


internal States or occurrences with responses, or some of these hypothetical states or 
occurrences with others. I think we have some reason for holding that neither of these two 
sorts of generalization, A or B, are likely to do the trick, 

Consider type A. The words ‘stimulus’ and ‘response’ (and their alternates) are admit- 


tedly slippery customers, and I am not at all clear how they are used in the literature. As 


a first move, however, T Suggest that they are not used to stand for ‘constituents’ of 


- The word ‘stimulus’ is perhaps usually used to refer to some 
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amusements. The word ‘response’ is usually used perhaps to refer to some occurrence in 
the life history of an organism, in whatever way this is carved out of its relatively con- 
tinuous performance. So, however ‘stimulus’ and ‘response’ are used in the literature 
and technical discourse, they do not seem to be used to stand for the minute constituents 
of organisms, or even for the properties of such constituents. Moreover, since stimuli and 
responses are indefinite in number and indefinitely variable in character, they will not give 
us the few fundamental constituents with a few properties which we want. S-R general- 
izations, therefore, do not appear to be the sort we require. 

Consider the second type, B. These generalizations look more promising, since they 
include something other than stimuli and responses, namely, the internal states of, or 
Occurrences in, the organism; and these states or occurrences may be instances of 
properties of the sort we want. But our hopes are dashed when we look at some of the 
internal states and occurrences which have been suggested. Take ‘Habit strength’. We 
are told that this ‘exists as an organization, as yet largely unknown, hidden within the 
complex structure of the nervous system’ (Hull, 1943, chap. vim). This, then, is a 
Property of a large part of the body, namely the nervous system and is far too gross to do 
the job required. The same applies to internal states or events like that of ‘afferent neural 
interaction’, Alleged occurrences like * Movement-produced Stimuli’ (Guthrie, 1935, 
Passim) are rather different. They are manifestations of the properties of certain con- 
Stituents, namely and in particular, the skeletal muscles, tendons and joints. However, 
We do not seem to have any evidence to suggest that these are sufficiently fundamental 


for reductive purposes. 

It is worth adding, of course, 
Should not hit upon generalizations w 
tuents of the organism which ave su 
reason in principle why he should not postul 


that there is no reason in principle why an experimentalist 
hich connect, say, stimulus conditions with consti- 
ficiently fundamental for reduction. There is no 
ate the right sort of constituents and properties. 


The snag is that as long as he sticks to the techniques of experimental psychology, he is 
unlikely to be in a position to maintain empirical control over statements about these 
Postulated constituents and their properties—a control which Hull rightly insisted he 
Should maintain. He will be unable to test his Lasers d MK € wor pass 
into the sceptical hands of neurologists, oT else be relegated = the oi yo ike c iem 

The answer, then, to our third and last question is in t = sg s o un E 
naturally from what has gone before. The use of experimental methods alone, as typically 


i t situation and give us the 
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Picted and used, will not be suffi confidence of some of our American colleagues in 
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ecs E panies ai At the beginning of this paper I mentioned two 
related problems that confronted psychologists—the absence of the high-level generaliza- 

joi problems tha : nd the vulnerable character of many of the generalizations 
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THE NECESSITY FOR PSYCHOLOGICAL EXPERIMENTATION 


Now let me turn briefly to the other side of the picture. Where and how is Wittgenstein's 
remark unhelpful? The first thing to point out is that the important respect in which 
Wittgenstein is right is also a very limited respect. Psychologists arein fact concerned 
with all sorts of other problems than the two I have been considering. T suspect that it 
would be a gross falsehood to say that most of them were actually concerned with this 
problem at all. It is only ignorant people, like philosophers, who think that psychologists 
are in active and frantic search for the balm of fundamental law. It is quite unnecessary 
to draw the attention ef a psychological audience to the varied character of psychological 
problems. Because the typical methods of experimentation may not throw much light on 
the problems of unification and vulnerability, it does not follow in the least that they 
throw no light on the other problems of contemporary psychology. It does not ice 
that they pass these problems by. Moreover, it is not the case that experimental methods 
are all of one sort. Thus, when I distinguished the typical, or standard, form of such 
methods, I pointed out that much of the experimental work in chapters r1-vrir of Stevens's 
Handbook would not qualify as typical. Wittgenstein’s remark suggests that the problems 
confronting psychologists are all of one sort, and that the experimental methods they use 
are also all of one sort. This is a very misleading suggestion, and in these respects his 
remark is quite unhelpful. : 

But Wittgenstein's dictum is defective in another and more serious way. There 18, 
I have argued, some reason for holding that experimental methods in psychology, in the 
context of the hypothetical-deductive method, are not sufficient to unify our psy cho- 
logical knowledge and give us the invulnerable generalizations we want. But I have not 
argued that experimental methods are unnecessary for this purpose. On the contrary , 
Ithink a good case can be made for saying that experimental methods, while not sufficient, 
are necessary, in some sense, to enable us to unify our psychological knowledge and 
achieve invulnerability. Wittgenstein's remark is defective, since it makes us overlook 
this possibility. To say that problems and methods in psychology pass each other by 
* windschief? is to suggest that they miss each other completely —like two points travelling 
in different planes—and this is wholly misleading. As far as I can judge, psychologists 
themselves are apt to be uncertain and unclear about the way in which experimental 
methods are necessary at this point. Consequently, I shall now try to bring out shortly 
just why and how they are necessary. 

When a chemist claims that the solubility of salt in water has been reduced, he produces 
a statement like this: ‘Sodium and chlorine ions are separable in water.’ He uses this 
statement along with others to explain why salt is soluble in water, and to predict that 
other substances will or will not be soluble also. I shall call this statement * p^, and the 
statement that ‘Salt is soluble in water’, statement “q’. If now a psychologist claims to 
reduce the ‘intelligence’ of, say, rats, he would have to produce a statement of the 
following sort, say: * Bertie's cortex is capable of carrying a neural load of sort œ to the 
amount F, and this temporal maze imposes a neural load of this sort ¢ to a lesser amount 
than F.’ Let’s call this statement ‘ p". He will have to use p’ to explain why, or predict 


that, ‘Bertie is intelligent enough to solve this temporal maze’. Let’s call this latter 
statement ‘q’’. 


What is the relation between p and g and between p' and q'? It would seem that in 
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ordinary discourse p and q are not logically equivalent to each other, and that p' and g' are 
noteither. Obviously, because when we talk correct English and say that salt is soluble 
in water, the rules of the use of the word ‘soluble’ contain no reference to ions, molecules 
and the like. Similarly, when we say that Bertie is intelligent enough to solve this tem- 
poral maze, the rules of use of the word ‘intelligent’ contain no reference to neural loads of 
sort , or to the cortex or to the brain. Well, part of the relation which holds between 
p and q, and between p’ and q’ seems to be this. If p is true, then g is also true; and if g 
is true then p is also true. I shall call this ‘equivalence’ if anyone wants a name for it, 
and write it ‘p=q’. The same applies to p' and q’. Thus, our neurological reductionist, in 
search of the cerebral basis of intelligence (as this is usually put}, requires his p and q' 
to function in such a way that: if it is true that ‘Bertie’s cortex is capable of carrying a 
load o to amount F ates,” then it is in fact also true that ‘Bertie has the intelligence to solve 
this temporal maze’; and conversely. i 

Now for the point of all this. It seems clear that for a psychologist to reach p', it is not 
at he should observe, experimentally or otherwise, the behaviour of 
Bertie, or any other rat, in a temporal or any other maze. As far as I can tell, the ionic 
theory of ‘solubility’ was not reached by making further observations on salt and other 
substances dissolving in water. It was reached—as far as I can gather—by inference 
from the theory of crystal structure and the electro-magnetic theory of matter. Similarly, 
it is quite conceivable that a psychologist could infer from a certain general theory about 
the cortex and the load of information imposed by environmental situations of different 
types that rats will be able to solve this temporal maze. But in order to reduce *intelli- 
gence’, he has to show that p'=q'. In other words, to put it roughly and briefly, he has to 
verify this general hypothesis that if any rat has such and such a cortical structure, then it 
1s able to solve a temporal maze, or, as we would ordinarily and correctly say, that it has 
the intelligence to solve it. Conversely, he has to show that if a rat has the intelligence to 
Solve this maze, then its cortical structure is of such and such a sort. But itis difficult to 
Conceive of him showing all this without using the typical procedures of prae 
Observation and experiment. So it seems to be logically necessary that he use them for 
the purposes of verification. . 

But more than this. Before a psychologist or neurologist, or any one else, p 
Sonably claim that p' represents a reduction of ‘intelligence’, he has to have e 
the manifestations of intelligence, which he claims he can explain by reduction, S ie 
Spond roughly with what we normally regard as being pau dM a PM 
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very ignorant about the general functioning of the central nervous system. The work of 
psychologists, experimental and otherwise, is full of suggestions about the way in which 
the central nervous system must function if organisms are to do the things they can and 
do do. I think that reductionists will need to make grateful use of all these suggestions, 
and thereby help to have their attention drawn to the fundamental constituents and 
properties they require. So experimental work in psychology will also be practically 
necessary in order for us to reach our p’ statements, and thereby reduce the collective 
properties of intelligence, vision, learning and so forth. e 

I hope I have done something to bring out why and how experimental methods are 
necessary in our search‘for unity and invulnerability. And I hope I have done enough to 
Show just how defective Wittgenstein's dictum really is. ' 


5 
CONCLUDING SUGGESTIONS 


Some concluding points. First, I want to draw attention to some implications of my 
remarks. If psychology achieves its high-level generalizations in the way so characteristic 
in the history of science, then it seems to follow that much theorizing in psychology over 
the past thirty years has been misplaced.! Much of it has assumed that experimental 
psychology is strong enough to arrive at Laws of Behaviour—laws which will sit on a base 
of, at present, unknowri neurological generalizations, but which will be synthesized with 
the latter in due course as these become known. If the analogy holds between the develop- 
ment of psychology and that of the other sciences, then this assumption may be a mis- 
taken one. There may be no laws of behaviour sitting upon a neurological base. The high- 
level and invulnerable generalizations of psychology may turn out to be quite different in 
character. It follows, further, that, however great or small the defects in the systems of a 
man like Hull, no improvements will ever enable them to do the big, grandiose trick we 
would like them to do. 

What sorts of psychological work will probably make the most relevant contributions 


to the particular problem of high-level generalizations? I tentatively suggest the fol- 
lowing: (1) Work in what is loosel 


y mentioned there is no need what- 


9 be: Work, and to grovel in the presence of 
neuro-anatomists, physiologists and others of their kind. 


1 See, for example, some of the Papers reprinted in Marx (1951). 
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W hen I com pare psychologists with workers in other branches of science, and with my 
philosophical colleagues, I am forced to say that psychologists in general appear to suffer 
from methodological hypochondria, and from some personal insecurity about their 
intellectual standing and professional status in the community. I suspect that one of the 
Sources of their hypochondria and insecurity is to be found in the fact that they have not 
yet managed to make inroads into the two problems of unity and vulnerability that I 
have picked out for discussion. If we are to accept the suggestions of psychotherapy, it is 
generally advisable for us to face up realistically to our worries and limitations. I hope 
that the brisk walk on which I have taken you this morning may do something to help us 
to face up to one source of our personal uneasiness, and something to show us what may 
be involved in removing it. 
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. d I. INTRODUCTION 

We have been intrigued by the fact that the idea of an independent event is a very difficult 
one to grasp. Many people feel almost compelled to believe that after a run of successes 
failure is more likely to occur, or the other way round. If, for example, a coin has re- 
peatedly turned up head, the chance of its continuing to do so is believed to get less with 
each further toss. Even those familiar with notions of statistical independence experience 
this difficulty. People seem to find it hard to consider an event as separate and detached 
from a series of similar events in which it occurs, although it may be perfectly evident that 
the outcome of the event in question can be in no way affected by the outcomes of the 
other events. The series of events is treated as one continuous single event. The great un- 
likelihood of getting, say, a run of 10 heads is attached to the possibility of getting a head 
on the tenth toss, after a run of 9 heads. Similarly, the extreme unlikelihood of not getting 
a single head in a sequence of 10 tosses is attached to the tenth toss after a run of 9 tails. 
This sort of reasoning is applied to all kinds of comparable situations in everyday life. 

There are countless events in everyday life that can happen in one of two ways. For 
example, it may rain or not rain on a given day. A child born may be male or female. 
A candidate may pass or fail an examination. A paper submitted to the editor of a psycho- 
logical journal may be accepted or rejected. Such events often occur in a sequence. There 
might be a succession of similar outcomes (e. g. a series of male births) or varying outcomes. 
In the present study of subjective probability we shall explore the way children at different 


ages predict the outcome of an event of this character when they are given some informa- 
tion about previous outcomes. 


II. PnEDICTION OF A BINARY EVENT ON THE BASIS OF PREVIOUS OUTCOMES 


In this experiment we are concerned with the prediction of an event that can happen in 
one of two ways: a bead drawn from a given beaker can be either blue or yellow. The sub- 
jects are first given different sequences of previous outcomes and on the basis of these they 
make their predictions. The sequences are varied in order to discover the effect of par- 
ticular sequences on the prediction. 

The experimenter says to the subjects: 


Ihave here 12 beakers in a row. Each beaker contains blue and yellow beads. The proportions of blue and 
yellow beads vary from beaker to beaker. I am going to t: 


c ake out 4 beads, one at a time, from each beaker. 
I will show you the first three beads as they are drawn and then you will guess the colour of the fourth. 


The colour of the fourth bead was not revealed. 


D 
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The experiment was designed such that in any arrangement of 3 beads drawn from a 
beaker there were always 2 of one colour and 1 of the other in the six possible arrange- 
ments. The order of drawing the beads from the beakers was such that there were 2 beads 
of one and 1 bead of the other colour in the six possible arrangements. Each arrangement 
was repeated twice, the whole series being given in random order, as below: 


YBB BBY BBY 
YB ¥ BY B Y B B 
BYB YYB YY B 
B XX BY YX YBY 


The beads were drawn from each beaker in the order reading left to right. 
We shall call the colour represented by the two beads the preponderant colour, and the 


colour represented by the single bead the non-preponderant colour. The terms pre- 


ponderant and non-preponderant will be abbreviated as P and P. 
There are three different kinds of arrangement, disregarding colour. The preponderant 


and non-preponderant events are symbolized as 1, 0 respectively: 


€ BB B YB BBY 
or 011 or L0 1 or LLO 
BY ¥ YB Y Y Y-B 


Each of the three different kinds of arrangement may have either blue or yellow as the 
preponderant colour. By combining the arrangements in the manner shown, we remove 
any possible effect of colour preference. This method of combination enables us to 
assemble four choices made by each subject for each kind of arrangement. There were 93 
subjects yielding 372 choices in all for each kind of arrangement (0 1 1; 1 0 1; 110). The 
number and proportion of choices for the preponderant and non-preponderant colour 


are shown, for each kind of arrangement, in Table 1. 


Table 1. Numbers and proportions of choices of preponderant and non-preponderant 
colours 
(N =93. Age 10+) 


P in first and third 


5 j -P positions P followed by P 
P followed by 101 110 
——==a av. E Total 
YBBorBYY BYBorYBY BBYorYYB 
2 112 0:30 146 0-39 362 0-32 
preponderant colour (P) _ u qa 260 0-70 226 0-61 754 0-68 
on-preponderant colour (P) — 7 — i06 372 100 372 100 1116 100 
Total 37 


: ] have been obtained from twelve suc- 

It i the values shown m Table s 
PA RPA " eae peakers and that later guesses are affected by earlier trials. 
We find petis thata value of 0-27 (for the non-preponderant colour) is obtained in the 


Very first trial of 1 1 0. 


The first point to note is 
fourth choice. This fourth 


that the non-preponderant colour is in each case favoured in the 
e seems to be made in accordance with a principle of com- 
c 
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pensation or balance which equalizes the possibilities of the two outcomes. Itis not made 
independently of previous occurrences, otherwise there would be no difference in the 
number of choices of preponderant and non-preponderant colour. Nor is it in accord 
with a statistical prediction based on sampling from a large population. Two explanations 
suggest themselves. First, the choice of P might presuppose an implicit assumption that 
an initial store of blue and yellow beads of equal numbers in the beakers has been unevenly 
depleted. If, for example, a child implicitly assumed that there were at the start 3 blue 
and 3 yellow beads and he then saw 2 blue and 1 yellow drawn from the beaker, he would 
presumably conclude that 1 blue and 2 yellow remain and therefore he would prefer to 
predict yellow. Secondly, and this does not exclude the first explanation, the tendency to 
favour P as the fourth choice may be due primarily to the asymmetrical character of the 
arrangement of beads already drawn. We have indeed found in previous experiments 
(Cohen & Hansel, 1985) a tendency to prefer symmetrical arrangements of 4 beads under 
conditions when there is no question of depleting a store. 

Another point to note is that the order of appearance of the colours affects the fourth 
choice. The more remote the appearance of the non-preponderant colour the more fre- 
quently it is chosen. This effect is rather like the one mentioned above as frequently 
noticed in everyday life in which a person’s expectation of heads increases with more 
appearances of tails. 

From earlier experiments (Cohen & Hansel, 1955) we know that subjects tend to 
assume equal proportions when the proportions are stated to be unknown. If they made 
such an assumption here, it would not be contradicted by what they saw emerging from the 
beaker, for if three beads are drawn, a 2:1 ratio of colours is the nearest to a 1:1 ratio that 
is possible to occur. The fact that they choose P suggests that they make this assumption 
and their choice of P enables them to maintain it. 

We now turn to experiments in which the results of previous events were communicated 
to the subjects verbally, and at the same time illustrated visually on a blackboard. The 
kind of binary event now ranges from independent occurrences at one end to dependent 
occurrences at the other. The events about which a prediction has to be made are such as 
come within the experience of children. They include independent occurrences, such as 
coin tosses and the sex of the next baby to be born in a given town, and dependent 
occurrences, such as the state of the weather on a given day and which one of two uncles 
has sent a present. These instances of dependence were selected because it was thought 
the outcomes would readily be predicted on the basis of previous experience, 

The procedure was to say to the subjects: 


A boy has two uncles, Uncle George and Uncle John. In 1951 he received a present from Uncle John 
but not from Uncle George. In 1952, he received a present from Uncle George but not from Uncle 
John. In 1953 he also received a present from Uncle George but not from Uncle John. In 1954 he 


has received a present and on the label there are the words ‘from Uncle’. Which uncle do you think 
sent the present? 


The appropriate wording was modified to suit the other cases. 
The proportions in Table 2 are based on samples of 44. In the two 
asterisk, N —88. All the proportions shown 


dfi, 
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the pattern that appears in the visual illustration of previous 9ccurrences. For example, 
10 
the problem 0 1 is presented on the blackboard as follows: 
10 
Boy Girl 
1951 af — 
1952 — 4 
1953 " ES 
1954? 


Moreover, visual illustration also strengthens the tendency to alternate, as may be seen by 
comparing the middle row of Table 2 with the first and third rows. 


Table 2. Proportions of choices between alternatives in 1954 


Winning a toss Sex of baby Rain or fine Sender of present Mean values 
= k = ^ r r =y | —— x 
? P P P B P E P P P 


P 
0 1 
1 of 015 085 O12 O88 O12 O88 025 075 O16 0-84 
1 0 
1 0 
0 i} 0-07 — 0-93 010 090 007 093 007  093* 007 093 
1 0 
1 0 
1952 1 0 (12 O-88* 032 068 020 080 023 O77 0232 078 
1953 0 1 


10 


01 
* Means of the proportions made when choices are presented in two orders, e.g. 0 1 and 1 0, given to two 
10 01 


Eroups of 44 children. 


The desire to continue the visual pattern so as to keep or make it balanced may enhance 
the tendency to choose the non-preponderant value as compared with the choices in the 
previous experiment with beads. This suggestion is supported by the results obtained 
when a similar type of problem—in this instance relating to true events—was given with- 
out illustration by visual pattern. The extent to which the non-preponderant was favoured 
in these circumstances was of the order found in the experiments with beads. The problem 

01 
was of the form 1 0 and presented as follows to 89 ten year-old children: 
10 
Oxford won the boat race this year and last year. Cambridge won two years ago. Who do you think 


Vill win next year? 


The choices were 0-38 in favour of Oxford, 0-62 in favour of Cambridge, i.e. the non- 
preponderant event (y?— 4-9, D.F.—1, p« 0-05). un 
The alternation or choice of the non-preponderant event also appears significantly, 
01 10 " 
under similar conditions, in the cases 4 (0:36, 0-64) and 3 g (0-41, 0-59), but in less 
10 


marked fashion. In the cases 1 0 and 1 : there ap 
H 


-preponderant event. 


pears to be no general tendency to 


alternate or to favour the non 
12 
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i 
III. EFFECT OF AGE ON THE PREDICTION OF OUTCOMES OF BINARY EVENTS 

We now consider in relation to one kind of independent event, coin tossing, the predictions 

made at three ages, 10, 12 and 14 years. These are shown in Table 3. A small number of 

subjects did not choose P or P but replied ‘either’. These have been divided between the 

two choices. 


Table 3. Proportions of choices of alternatives made at 
different ages 
(10 +(N =50), 12 +(N =64), 14-- (N —57): winning a toss) 


10+ 12+ 14+ 
x. —— gm SS 
* Year PP «© P P P P JP P 
1951 0: 1 
1952 1 o} 0-15 0-85 0-19 0-81 0-29 0-71 
1953 IU 
1951 1 0 
1952 0 1 | 0-07 0-93 0-23 077 0:38 0:62 
1953 L 
1951 10 
1952 1 o} 0-12 0:88 0-34 0-66 0:38 0-62 
1953 0 1 


Ofthe nine sets of values in this table, seven deviate significantly from equal proportions 
at least at the 0-05 level of significance. Two values, 0:38, 0:62 (at the age 14+) are barely 
significant. They become significant however, if we exclude subjects giving judgements 
of ‘either’. There were 9 in each case, the number remaining out of 57 is therefore 48, of 
which 17 chose P and 31 chose P (y?—4-3, n.y. —1, p<0-05). It follows that in the 
circumstances of this experiment there is a decided tendency in the members of the group 
to predict what has happened less often in the past three events as more likely to happen 
in the future. 

It is clear from this table that between the years 10 to 15 the tendency to favour the 
non-preponderant event weakens. In the three cases combined there are 150 choices 
made by the 10+ group, 192 bythe 12 + group and 171 by the 14 + group. The numbers 
of P and P choices given by the three groups respectively are: 


10+ 12+ 14+ 
P 17 49 60 
P 133 143 111 
Total 150 192 171 


We can compare the proportions in the 10+ and 12+ groups and in the 12+ and 14+ 
groups giving the different choices. x2=10-9, D.F.=1, p«0-001 in the first instance; 
and 3-9, D.F. =1, p «0-05 in the second instance, The difference between the 10 + and 14+ 
is a fortiori significant. 

This decline with age in the preference for the non-preponderant value in the fourth 
choice has its parallel in the increased tendency with age to give an ‘either’ judgement, & 
tendency which amounts to a recognition of a principle of independence. The s 
olds did not give a single ‘either’ judgement, the twelve i; 
choices) and the fourteen-year-olds gave 26 ( 
questions. 


-year- 
-year-olds gave 15 (out of 192 
out of 171 choices) in reply to the three 
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In all three age groups the tendency to alternate or to chapse P appears in the cases 


01 10 10 
1 o 8nd; o but not in 1 Oand 1 0. Similar results were obtained with the other kinds of 


10 
event shown in Table 2. 


IV. PREDICTION OF A BINARY EVENT PRESENTED VISUALLY! 


In order to exterd the range of conditions under which forms of subjective probability 
may be investigated and also to standardize a procedure suitable for subjects at all ages 
we constructed an apparatus consisting of a display board with! 16 pairs of lights, as 
shown in Fig. 1. 


| Lamps 
1 e 1 
2 LÀ e 2 | 
3 e e 3 
| H e e 14 
15 e e 15 
| 16 e e 16 


Fig. 1. Display board. 


e first 10 pairs was illuminated, 9 being on one side 
e single light varied (in random order) from posi- 
The preponderant side bears 9 lights and the non- 
preponderant side a single light. In each set of 10 predictions, made by each subject, the 

five occasions and on five occasions on the left. 


preponderant side was on the right on 
ninated in rapid succession and remaining lit, the 


After seeing the lights 1 to 10 illun 
ich side the eleventh light would appear. In fact the eleventh 


In the experiment, one of each of th 
and 1 on the other. The position of th 
tion 1 to position 10 in different trials. 


The subjects in this experimen 


Their predictions are shown in Table 4. aa: 
Considering first the possible effect of the position in the series of the single light, we did 


not find, what might have been expected, that the tendency to predict the eleventh light 
on P increased as its position occurred earlier in the series of 10 lights. This may be due to 
the fact that the display, when all 10 lights were lit, resembled a stable visual pattern 
and that it was in terms of visual patterns of lights that predictions were made and not 
in terms of remoteness of occurrence in the past. "- | 
Taking next the question whether the non-preponderant side is favoured at all in this 
experiment, at first sight it does not appear so to any marked extent in the six-year-olds. 
We found, however, that both the six-year-old and the seven-year-old children tended to 
alternate their choices of right and left throughout the 10 successive predictions. There 
were 147 alternating as against 69 non-alternating predictions. In other words, their 


1 We are grateful to Mr R. Church for designing and constru 


the experi 
xperiments. "533 


cting the display board and for operating it during 
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choices were to a large extent determined by what they had chosen in the previous situa- 
tion, not by the relations of P and P confronting them. On reclassifying the choices into 
alternating and non-alternating respectively (as in Table 4), we find that when they do not 
alternate, they do tend to favour the non-preponderant side. 


Table 4. Prediction of eleventh light on preponderant or non-preponderant side 
(N=16 (6 +), 8 (7+).) 


Alternation Non-alternation 
A S 
Age “P P Total  ' P P Total Total 
6+ 58° 50 108 13 23 36 144 
T+ 21 18 39 12 21 33 72 
Total 79 68 147 25 44 69 216 


On the null hypothesis we should expect an equal number for P and P in the non- 
alternating choices. In fact the number favouring P in the combined group of 24 children 
is significantly large (y?=5-3, D.F.=1, p<0-03). The tendency to alternate, i.e. to be 
influenced by choice in a preceding situation, seems to be considerably weaker in the 
Seven-year-old children. These seem more capable of making a choice on the basis of the 
display confronting them. In so far as they do not alternate the behaviour of the two age 
groups in relation to P and P is much the same. 


V. PREDICTION OF SUCCESSIVE BINARY EVENTS IN A SERIES WITH KNOWLEDGE OF 
RESULTS AFTER EACH CHOICE 


The problem here is to identify the influences affecting the prediction of a binary out- 
come in a series. Among these influences are: (i) the immediately preceding event, i.e. 
the actual side on which the previous light appeared; (ii) the number of lights which have 
already appeared on each side; (iii) the immediately preceding choice, i.e. the side 
predicted for the previous light; and (iv) success or failure in the previous prediction. 

The apparatus consisted of the display board with 16 pairs of lights already described. 
This time before any one of a pair of lights was switched on, the subject had to guess which 
member of the pair it would be. Then one of the first pair of lights was switched on accor- 


ding to a pre-arranged scheme and remained on. The same procedure was followed with 
each pair of lights in succession from the 


one side of the display board and 12 lights on the other. There w 
46 aged 10+ and 16 aged 6-8 years. 
From the successive choices in the experiment w. 


tually appeared in different orders on each 
be assessed. 


ere two groupsof subjects, 


i ith a 1:1 ratio in which 8 lights even- 
side of the display board the four influences can 


(i) Effect of the side on which the Previous light appeared 


In both age groups there is a significant tendency to alternate from the side of the 
previous light. If the previous ligh 


ice versa. x? for the 10 t is on the right, the choice tends to be on the left and 
i r9. x tor the 10+ group is 8-0 (p.p —] 0-01 f and 
(n.r. —1, p « 0-001). P<0-01) and for the 6-8 group, 20 


e. cmn. 


] 
| 
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(ii) Effect of number of lights which have already appeared on each side 


1 Here again at both ages there is a marked tendency to predict the next light on the 
Side with fewer lights. This is a preference for P. x? for the older group is 32-9 (D.F. —2, 
p<0-001), and for the younger group 7-8 (D.F.=2, p «0-05). From the proportions 
making the different choices at both ages it is evident that the older children are much 
more affected by the total number of lights that have already appeared than the younger 


children. 
(iii) Effect of side chosen for previous light 
; E 
dn neither of the two age groups is the choice of any side influenced by the side pre- 
viously chosen. This means that the children are not affected by whatthey have previously 


predicted but by the previous outcome. e e 


(iv) Effect of success or failure in the preceding choice 
Here there is a marked age difference. The younger children alternate after success but 
21-1 (p.F.=1, p<0-001). The older children show no tendency to 


not after failure. x?— 
ded or failed in their preceding guess. 


alternate merely because they have either succee 


In the second form of this experiment in which the final ratio of lights was 3:1 we were 
interested to see whether, when the disparity between the number of lights on either side 
increased, the children tended to guess the next light as due to appear on the side with 
more lights. In the early predictions the choices are not unlike those made when the ratio 
is 1:1. With the 3:1 display, however, a tendency gradually appears to prefer the pre- 
ponderant side. In the last four choices with the 1:1 display there is no significant ten- 
dency to prefer one or the other side, whereas with the 3:1 display there is a significant 


tendency to prefer P (x?=85, D.F.=1, p « 0-01). 


VI. FACTORS INFLUENCING THE PREDICTION OF A BINARY INDEPENDENT EVENT 


pt to investigate the everyday phenomenon men- 
tioned in the first paragraph that one outcome of a binary event is felt to be more likely 
as the run of the other outcome is prolonged. The subjects here are girls aged 12-15 years. 
The two age groups 12+ (N =64) and 14+ (N=57), each comprised two subgroups of 
higher and lower ability, as judged by the school authorities. 

The kind of activity giving the independent event, i.e. coin-tossing, selected for this 
experiment, has the advantage of resembling a familiar situation. Furthermore, it can be 
thought of in two ways: (i) in terms of runs of head or tail, (ii) in terms of runs of success 
or failure of the persons tossing the coin. Two forms of question were used: 


The coin has turned up head on all of the last a tosses. Wh: 


The following experiment is an attem 


„l. A girl is tossing a penny. at do you think 
will turn up the next time it is tossed? 
In an alternative form of the above question, ‘tail’ was substituted for ‘head’. 
2. Joan and Mary, two captains of school teams, are about to toss a coin before a match. Joan has won 
and Mary has lost on the last x guesses- Who do you think is more likely to win next time? 
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In an alternative form of this question the names Joan and Mary were interchanged. In 
the space marked z a different value from 1 to 10 was placed, a single value being included 
in the question presented to each subject. Each subject thus made one guess in reply to 
one of the four types of question. After recording their guess, the subjects were asked to 
explain why they had given that particular answer. 

When we classify the guesses according to length of run of one outcome, we find that 
54 out of 121 favour a change in victor or outcome. This number is not, however, signifi- 
cantly different from the number (45) favouring a continuance of the run. Nor does the 
length of run of one outcome seem to have had any consistent effect on the guess. The 
proportions favouring each of the two possible outcomes are shown in Table 5. 


Table 5. Proportions favouring continuance or change of run 


2ngth of Continuance Change of 
run of run outcome Total 
1 0-55 0-45 1-00 
2 0-40 0-60 1-00 
3 0-45 0-55 1-00 
4 0:33 0-67 1-00 
5 0-44 0-56 1-00 
6 0-55 0-45 1-00 
7 0:33 0-67 1-00 
8 0-50 0-50 1-00 
9 0-43 0-57 1-00 
10 0-63 0:37 1-00 


In both age groups the proportion of abler subjects giving an ‘either’ judgement is 
significantly greater than the proportion choosing one or other outcome. In this respect 
the abler younger ones resembled the abler older ones more than they resembled their 
contemporaries, 

The fact that we did not obtain a significantly clear-cut tendency in this experiment 
may be due to the conditions of the experiment: the subjects were not participants in a 


ge from the classification of reasons are (i) the relatively 
high proportion of the younger age-group, as compared with the older, giving ‘luck’ as the 
reason for their choice, V=4-1, D.F. =1, p<0-05, and (ii) the relatively small proportion 


f the younger grou 
Ne. ger group who say that the Outcome cannot be known, X5—6-8, p.r.=1, 
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Perhaps the simplest interpretation of these results is in terms of treatment of the 


unknown outcome as dependent or independent of previous eutcomes. The proportions 


of these two types in the total explanations are about 85 and 15% in the younger group 
ving explanations in terms of dependence 


and 73 and 27% in the older group. Those gi 
offer two antithetical elements. Some children treat the dependence so as to lead to 


continuance of the same outcome. Other children treat the dependence so as to lead to a 
change of outcome. The former group use the data as providing information about the 


o 
Table 6. Frequency of reasons given for prediction of outcome 


Age o 
LJ —————S 
12-13* 14-15 
Dependence 
Favouring change 24 24 o = 
Luck 23 1l 
Determinate 16 18 
Series 6 8 
Magic 3 4 
Total 72 65 
Independence 13 24 
Total 85 89 


* N=32+32=64. 
T N=29 +28=57. 


etermination or luck or about the 
o the next throw. The latter group 
us outcomes but not because these 
r the nature of the coin. The 
d once or more times or that one person has had a 
a change of outcome. In the simplest form 
I believe Mary will win next time because 


the tosser such as skill, d 
and they extrapolate this t 
e as determined by previo 
characteristics of the tosser o: 


personal characteristics of 
Characteristics of the coin, 
consider the unknown outcom 
previous outcomes reveal the 
Mere fact that an outcome has occurre 
run of luck means for them. that there will be 
this is expressed in the notion of alternation, e.g ' 


it goes alternately’. 


USSION OF RESULTS 

bed above are briefly summarized: 
one of two colours drawn from a 
ellow beads, the non-preponderant 


VIL. ConcLusions AND DISC 
rious experiments descri 

(i) (a) After seeing 3 beads each of which may be 
beaker containing unknown proportions of blue and y! 


colour is favoured in the fourth choice. 
lours affects the fo 


(b) The order of appearance of the co 
frequently it is chosen. 
kinds of event the previous outcomes of 


the appearance of P the more e 
rongly favoured than in the foregoing 


The conclusions of the va 
urth choice, the more remote 


(ii) In comparable experiments with varying 
Which are visually illustrated, P is even more st 
experiments with beads. 

(iii) P is more favoure 
favoured (as compared with 
dependent on previous outcomes (e.g. ‘send 

(iv) Between the ages of 10 and 15 years 
tendency to give ' either’ judgements increases. 


tossing and less 


s of event such as coin- 
ars strongly 


d in independent kind: 
nts where the outcome appe 


coin-tossing) in eve $ 
er of present ). 


the tendency to favour P weakens and the 
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(v) (a) In experiments with children aged 6+ and 7+, using a display board with 9 
lights on one side and the tenth light occupying any position from 1 to 10, we found a 
marked tendency to alternate choices from right to left in the six-year-olds but scarcely 
any such tendency in the seven-year-olds. T 

(b) In so far as they do not alternate they tend to favour E . . 

(vi) In experiments with 6+, T+ and 10+, using the display with a 1:1 ratio of lights 
appearing at random, we found the following tendencies: 

(a) To change from the side of the previous light. 

(b) To change from the side with more lights to the side with fewer lights. 

(c) Àn age difference in the effect of success or failure in the preceding choice. The 6-8 
group alternate after success but not after failure. The older children show no tendency 
to alternate merely because they have either succeeded or failed. 

(vii) In experiments similar to those in (vi) above, but employing a 3:1 ratio of lights, 
the early predictions resembled those obtained under 1:1 conditions. The later predictions 
tended in the direction of the side with more lights. 

(viii) (a) In experiments with groups of children 12+ and 14+ on prediction of an 
unknown binary outcome after varying length of run of one outcome, no striking increase 
in the tendency to change was found as the length of run was prolonged. This was inter- 
preted, on the basis of subjects’ protocols, as due to two antithetical ideas of dependence 
in this situation. Sometimes the antithesis was present in the explanation of one and the 
same person. 

(b) Fourteen-year-olds gave more ‘either’ judgements than the twelve-year-olds, and 
the abler children at both age levels gave more ‘either’ judgements than the relatively 
less able. 

(c) The frequency of explanations of choice in terms of ‘luck? declined and in terms of 
indeterminateness increased in the 14+ as compared with the 12+ group. 

We may now attempt to trace the development of the idea of independence in so faras it 
emerges in these experiments. At the youngest age which we have investigated, 6 to 7 
years, the most marked feature is a tendency to alternate from the previous choice in 
situations of binary outcome. To the extent that they do not alternate their choices they 
are apt to choose the non-preponderant outcome. From their remarks it seems that they 
regard this as fair. They are also influenced by whether they have succeeded or failed in 
the last attempt: after success they alternate, after failure they do not. To a relatively 
slight extent they also tend to alternate from the side of the previous outcome and from 
Fi oo more outcomes. In short the six-year-olds show a powerful tendency to 

hate as a result of a variety of specific influences. 
Menon n in are E less apt to alternate their choice. Like some of the six- 
FN a m h rr Seven-year-olds tend to change from the side 
pum EE = : rom ig with more outcomes to the side with less out- 
and mere success or RRA vue din es Toon FR MN om gupenb cus 
more under the influence of the displa sis virtu oen not influence them. They are much 
display confronting them. 

sun (^ adap ar aa children, at least till the age of 10+, do not initially distin- 
Á outcome of which is in reality independent of previous out- 
comes, such as tossing a coin, and an event with i iA on 

previous outcomes, such as fine eee a varying degree of dependence 
d -hne weather in a given place on a certain day. 


f. 


| 
| 
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eon bsg ca apii Wr i e d s short runs of, say, eight events. 
E E Mer si oca s of results shows t hat one event arises three times as 

t i y treat such short series of independent and dependent 
events without distinction as single unit events, hence favouring P. This effect is very 
marked in series consisting of five or six events. j 

In longer series, however, they do seem to make the distinction. When the event is of 
the coin-tossing (i.e. independent) kind, the children seem to predict in longer series in 
much the same way as they do in shorter series. When, however, as with the display board, 
the event in the early part of the series may be equally regarded as either of one kind or of 
the other, the predictions in the later part of the series (after approximately eight out- 
comes) follow the preponderant outcome. This happens when the ratio of outcomes is 3:1 
and would no doubt be even more marked with higher ratios.! 

An idea of independence manifested in a judgement of ‘either’ dees not appear in our 
experiments at the age 10+. It first emerges at the age 12+. From then onwards the 
tendency to favour the non-preponderant outcome weakens, together with a streng- 
thening of the inclination to give ‘either’ judgements. 

Decisive changes in the idea of independence as held by some subjects take place be- 
tween the ages of 12+ and 15+. The idea of luck has a variety of forms and meanings at 
this period. Gradually it appears to merge in the notion of chance as a concept of inde- 
pendence. For instance a child says: ‘Tt is just luck.’ There are two opposing ideas of 
dependence at this time sometimes held by the same subject. One of these ideas of 
dependence favours continuance of a series of similar outcomes. The other favours a 
change to the other binary outcome as the series proceeds. The idea of independence is 
beginning to emerge at the age 12+ and is clearly and forcefully held by some subjects at 
theage of 14+. Even at this age, however, the vast majority entertain ideas of dependence; 
the idea of luck is still potent, and ideas of magic are not lacking. 


VIII. APPENDIX 


Some typical explanations of the reasons for the choice of the outcome in section vI are 


given below: 
Favouring change 
e is not likely to win again." 
Il the other times and it is about time Mary won.’ 


f Averages it is Mary's turn to win.’ 
ally the one who lost the time before will win the next 


‘ Because if Mary has won 7 times shi 

* Mary (will win) because Joan won 2: 

I think Mary will win because on the Law 0. 

_ ‘Joan will probably win the toss because usu! 
time,’ 

“Because usually the one who has been losing @ lot wins. But really it is just luck.’ 


Luck 


imes but her luck has run out so th 
* (This also favours change.) . 
y one of the two and she won first time." 


luck so I’m sure she will win again." 
hink it is the luckier of the two." 


“One girl has won 4 ti e second girl wins and the first girl loses 
because tails has not won. 
‘Mary seems to be the luck; 
i oan seems to have all the 
I think it would be tails because most people t 


1 If all the lights were on one side (i.e. in the ratio 1:0) we should have a simple learning situation. 
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(v) (a) In experiments with children aged 6+ and 7 +, using a LA usen 2 = E 
lights on one side and the*tenth light occupying any position Hom bets s discs 
marked tendency to alternate choices from right to left in the six-yea 
any such tendency in the seven-year-olds. P 

D In so far as they do not alternate they tend to pen —— 

(vi) In experiments with 6+, 7+ and 10+, using the display with a 1: 
appearing at random, we found the following tendencies: 

(a) To change from the side of the previous light. "—Q 

(b) To change from the side with more lights to the side with ewer lig s. -— 

(c) An age difference in the effect of success or failure in the preceding c pee vei 
group alternate after success but not after failure. The older children show no te 
to alternate merely because they have either succeeded or failed. dais 

(vii) In experiments similar to those in (vi) above, but employing a3 ; ratio pe 9e 
the early predictions resembled those obtained under 1:1 conditions. The later pre 
tended in the direction of the side with more lights. — 

(viii) (a) In experiments with groups of children 12+ and 14+ on prediction a 
unknown binary outcome after varying length of run of one outcome, no striking Law 
in the tendency to change was found as the length of run was prolonged. This was aed 
preted, on the basis of subjects’ protocols, as due to two antithetical ideas of depen 


i i ; the 
in this situation. Sometimes the antithesis was present in the explanation of one and 
same person, 


(b) Fourteen-year- 
the abler children at 
less able. 

(c) The frequenc: 
indeterminateness 

We may now att 


1 
olds gave more ‘either’ judgements than the twelve-year-olds, v 
both age levels gave more ‘either’ judgements than the relatively 


y of explanations of choice in terms of ‘luck’ declined and in terms of 
increased in the 14+ as compared with the 12+ group. 

empt to trace the development of the idea of ir 
emerges in these experiments. At the youngest age which we h 
years, the most marked feature is a tendency to alternate fro 
situations of binary outcome. To the exten 
are apt to choose the non- 


ndependence in so far asit 
ave investigated, 6 to T 
m the previous choice 1n 
t that they do not alternate their choices they 
preponderant outeome. From their remarks it seems that they 
are also influenced by whether they have succeeded or failed in 


uccess they alternate, after failure they do not. To a relatively 


slight extent they also tend to alternate from the side of the previous outcome and from 
the side with more outcomes. In short the six-year-olds show a powerful tendency to 
alternate as a result of a variety of specific influences. 

Children a year older are much less apt to alternate their choice. Like some of the six- 


d degree, the Seven-year-olds tend to change from the side 


om the side with more outcomes to the side with less out- 


r ones they do not tend to alternate from previous choice 
1e preceding choice does 


not influence them. They are much 


hem. 
We have found that most children 


" 


b 


Joun Conex AxD C. E. M. HANSEL 189 


; p on these two types of situation are similar for short runs of, say, eight events. 

avoured even when knowledge of results shows that one évent arises three times as 
often as the other. Children may treat such short series of independent and dependent 
events without distinction as single unit events, hence favouring P. This effect is very 
marked in series consisting of five or six events. ` 

In longer series, however, they do seem to make the distinction. When the event is of 
the coin-tossing (i.e. independent) kind, the children seem to predict in longer series in 
much the same way as they do in shorter series. When, however, as with the display board, 
the event in the early part of the series may be equally regarded as either of one kind or of 
the other, the predictions in the later part of the series (after approximately eight out- 
comes) follow the preponderant outcome. This happens when the ratio of outcomes is 3:1 
and would no doubt be even more marked with higher ratios.! 

An idea of independence manifested in a judgement of ‘either’ does not appear in our 
experiments at the age 10+. It first emerges at the age 12+. From then onwards the 
tendency to favour the non-preponderant outcome weakens, together with a streng- 
thening of the inclination to give ‘either’ judgements. 

Decisive changes in the idea of independence as held by some subjects take place be- 
tween the ages of 12+ and 15+. The idea of luck has a variety of forms and meanings at 
this period. Gradually it appears to merge in the notion of chance as a concept of inde- 
pendence. For instance a child says: ‘It is just luck.’ There are two opposing ideas of 
dependence at this time sometimes held by the same subject. One of these ideas of 
dependence favours continuance of a series of similar outcomes. The other favours a 
change to the other binary outcome as the series proceeds. The idea of independence is 
beginning to emerge at the age 12+ and is clearly and forcefully held by some subjects at 
theageof 14+. Even at this age, however, the vast majority entertainideas of dependence; 


the idea of luck is still potent, and ideas of magic are not lacking. 


VIII. APPENDIX 


Some typical explanations of the reasons for the choice of the outcome in section VI are 


given below: 
Favouring change 
‘Because if Mary has won 7 times she is not likely to win again.” 
* Mary (will win) because Joan won all the other times and it is about time Mary won.’ 
f Averages it is Mary's turn to win.’ 


‘I think Mary will win because on the Law o! . 
‘Joan will probably win the toss because usually the one who lost the time before will win the next 
time.’ 
“Because usually the one who has been losing à lot wins. But really it is just luck.’ 


Luck 


4 times but her luck has run out s 
because tails has not won.’ (This also favours change-) TES 
“Mary seems to be the lucky one of the two and she won first tima. 
‘Joan seems to have all the luck so I'm sure she will win again. 
‘I think it would be tails because most people think it is the luc 


‘One girl has won o the second girl wins and the first girl loses 


kier of the two." 


e side (i.e. in the ratio 1:0) we should have a simple learning situation. 


1 Tf all the lights were on on! 
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a. Determinate 


i to." 
i in way and Joan knows what it usually comes 
É Mary t likely can only throw a certain way an A 3 : : 
‘ ae the senes e dá nd. be the best and if she is the best she will surely m ae = 
“Bae if Joan has won 6 already she is obviously better than Mary and so it is possi 
is cane z ee be causing the coin to drop on the side that it has been doing eee 
J oan (will win). Joan would be very determined to win again and if the same person pee n la pu 
probably call what she called the last time which was heads. Mary would be very nervous and have g 
up hope of winning.’ 


Series 
‘Tails. Because it has turned up tails 3 times already and it is sure to turn up the same after three 
ler Eis hide us next time because it has for 5 times." 
E are a (pni if it has turned up the same ten times before it will probably do so 
again.’ 


5 P T du 
‘Mary is likely to win because the coin usually turns up six or more times the same, if it has turned UP 
five. 


Magic 
“Mary will think she will win and so probably will not win.’ - nd 
‘Heads. Because for some strange reason, the fifth toss always comes heads. I read this in & book, a 
tried it often, and it always works (book title, 1000 Wonderful Things) eoe , ver fails". 
"If the girl chose tails I think it will be tails because there is a saying that “Tails, tails ne 
This saying is often very true.’ 


. So 
"Tails. Because 7 is my lucky number and it is the seventh time it has been tossed after 6 heads: 
I think it will change to tails by the 7th time.’ (This also involves the idea of luck.) 


Indeterminate 


“It depends on the way the coin is tossed up. Any one of them might win. Mary has won the e 
but this does not mean that she will win this time. She might very well but Joan could win this time. 
It is not possible to tell who will win.’ 

“Heads or tails. It’s just up to the penny.’ 


‘Because if a penny spins in the air it does not necessarily land on the same side every time.’ 
“Because a penny has two sides, a head and a t: 


ail, and no one can tell which end it is going to land 
(unless they cheat) so it could be either heads or t: 


ails.” r 
‘ Because when you toss a penny nobody, nobody can tell even the cleverest of people which it is going 
to be, because it might be either,’ 


“Either. It just depends on which side it lands after being tossed.’ 
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: I. INTRODUCTION 


There exists, as yet, no satisfactory definition of what constitutes a, problem". Perhaps 
efinition is that of Humphrey (1951): ‘A problem is a 
bly holds up an organism in its efforts to reach a 
goal’ (p. 312). However, whatever the nature of a problem, it is fairly certain that its 
Solution involves the use of past experience and the combination of certain ‘functions’ 
—or to use Harlow’s (1951) phrase, ‘organized response patterns "—which, as part of the 
problem situation, are initially discrete. The purpose of this paper is to explore the pos- 
sibility of analysing problem-solving in terms of ‘functions’, with particular emphasis on 
their availability to the subject at the time of attempting the solution and on their com- 


bination. 

The present study arose out of a consideration of the work of Maier (1930, 1933, 1937, 
1945) and is perhaps best introduced by a consideration of Maier's pendulum problem. 
The task was to construct two pendulums, each of which would swing over a designated 
Point on the floor and make a chalk mark at that point. Various materials were available 
to the subjects: a large table, two long poles, two shorter poles, one table clamp, two 
burette clamps, two lengths of flexible wire, eight pieces of lead tubing and several pieces 
of chalk. The solution involved three steps: (1) constructing the pendulums by inserting à 
piece of chalk into a clamp tied to the end of a piece of wire, (2) making a pole long enough 
to reach the ceiling by clamping two poles together, and (3) supporting the two pendulums 
at either end of a third pole which was then wedged against the ceiling with the two 
Joined poles. To ensure that his experimental group had the necessary experience to solve 
the problem (i.e. the necessary knowledge of the three steps involved), Maier had pre- 
Viously shown them (1) how to make a plumb line out of a burette clamp and a pencil, 
(2) how to combine two shorter poles into a longer one by clamping them together, and 


(3) how to wedge a piece of cloth against the wall of a door-way by pressing the side of a 
flat board against it and then keeping this in place by wedging another board horizontally 
between the flat board and the other wall of the door-way. The subjects in the group given 


this pre-problem experience did not solve the pendulum problem although, argued Maier, 
they had sufficient knowledge to do so. Weaver & Madden’s (1949) repetition of this 


experiment gave essentially the same results. z 
Now, in asserting that the above subjects had all the experience necessary to the solu- 
tion of the problem, Maier was rather rash. After all, a particular experience always 
? " * 5 
* Thi de the writer was Rockefeller fellow in Psychology at the University of 
Chicago, Tuy ua epit dissertation submitted in partial fulfilment of the requirements for the 
egree of Doctor of Philosophy at the University of Chicago- 


the nearest approach to such a d 
situation which for some reason apprecia 
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involves a specific, concrete situation, and it is from a succession of such cora ery 
ences that principles, concepts, universals (whatever we choose to call them) are d oe è 
Maier demonstrated the function of certain objects in one definite situation, but to solve EM 
problem, other objects had to be used in another situation. The pre-problem ended 
tions would only assist the subjects in solving the pendulum problem if they were seen as 
illustrating principles of fairly wide applicability. Thus, the situation in which the cloth is 
wedged against the door-post by the flat board is not the same as that in which a pole 18 
wedged against the ceiling. Even if the sight of the pole elicited the principle of wedging, 
there still remained the problem of finding a second flat surface (the ceiling). The reality 
of this remaining problem is obvious from the performance of a second experimental group 
to which Maier gave so-called ‘direction’ by demonstrating how the pendulum problem 
might be solved by nailing the wire to the ceiling. More members of this group solved the 
pendulum problem than of the other experimental group: thus, it was of definite assis- 
tance to have the possible function of the ceiling pointed out. If, then, subjects are 
furnished with an experience in order to ensure their having a given principle, it is neces- 
sary to ascertain whether or not this principle has, in fact, been grasped. The distinction 
between the particular and the general is one which Maier failed to take into account when 
discussing the sufficiency of pre-problem experiences. . 

Another instance of inadequate handling of pre-problem experiences occurs in a later 
experiment by Maier (1945). One group of subjects were shown how to build a structure 
similar to one of the pendulums and then afterwards given the problem of constructing a 
hat rack. To solve this problem it was necessary to clamp two poles together and wedge 
them between the floor and the ceiling so that the clamp could function as a hook on which 
to hang a hat and a coat. Seventy-two per cent of the subjects solved this problem. 
A second group was present only during the construction of the hat rack, although no 
mention was made of its possible functions. When this group was asked to list all the 
possible functions which the construction might have, only 24% mentioned its use as à 
hat rack. If I interpret Maier aright, he argues that, since these two groups had both seen 
the same construction, they had been exposed to equivalent stimulus situations. However 
this may be, it seems clear that the two groups received markedly different instructions 
and so faced the situation with different attitudes. The first group was confined by the 
instructions to the concept of a hat rack. The second group was instructed to produce as 
many different concepts as possible. In no investigation of problem-solving can we afford 
to ignore the role played by the instructions given tothesubjects (Wertheimer, 1945, seems 
to be guilty in this respect). 

Limiting the present discussion to practical construction problems of the Maier type, it 
may be said that the subject has a goal which he must attain by using a definite number of 
objects in definite ways and that these objects serve definite ‘functions’ in 


the attainment 
of the goal. If problem-solving is thought of in terms of these ‘functions’, there arises at 
least one important question. When a problem is not solved, is it simply the result of one 
or more of the necessary ‘functions’ being unavailable to the organism, or may it also be 
due to some difficulty in combining these ‘functions’? Or, otherwise expressed, if a sub- 
ject has available the necessary ‘functions’ for the solution of the problem, will he actually 
solve it? 

An answer to the above question demands th 


x at the availability of ‘functions’ be de- 
termined independently of the subjects behavio ie Pla sete 


ur in the problem-solving situation. This 


«I 
ü 
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determination may be made by presenting the subject with the objects which are later to 
be used in solving the problem and asking him to list all the *fünctions? which he thinks 
each object could have. In this way, there may be obtained in advance subjects who have 
available the necessary ‘functions’ for the problem’s solution. Which particular *func- 
tions' are or are not necessary depends, of course, on the exact nature of the problem 
later to be set. Furthermore, there is no guarantee that a subject who fails to list a 
particular ‘function’ beforehand may not get the ‘function’ when presented with the 
problem situation, The main interest of the following experiment will therefore centre 
round the group of subjects who give, in advance, all the necessary ‘functions’. 

Before going on to describe the actual experiment, it should perhaps be indicated what 
the writer regards as the three main requirements of any problem situation in which the 
role of the availability of ‘functions’ is to be examined. First, there should be several 
objects and thus several ‘functions’ to combine. With too few ‘functions’ it might’ be 
argued that the situation did not constitute a fair test of the role played by the com- 
bination aspect of the solution. It is noteworthy that the problems usually investigated 
in this field rarely involve more than just a few ‘functions’. Secondly, the problem must 
not be presented in such a way that the subject doubts, for some trivial reason, the 
appropriateness of an object to any necessary ‘function’. Tf a rod, for example, has to be 
used for horizontal support, the objects to be supported must not be so heavy that the 
Subject comes to doubt whether the rod is strong enough to carry their weight. Thirdly, 
if a time limit is imposed, it is important that the subject be able to discover fairly rapidly 
that erroneous modes of attack are, in fact, wrong. A wrong, but plausible seeming, 
approach may so engage the subject that he never attempts the correct solution of which 
he may well be capable. More than one correct solution might also complicate matters, for, 
having found one, especially ifit has been found with difficulty, the subject will tend to 


Test content with it and not attempt the other. 


II. EXPERIMENTAL 


(i) Subjects 

The subjects were 205 male college-student volunteers, aged 17-20 years. Of these, 120 
took part in a pilot investigation designed to standardize the problem and the instructions. 
lhe experiment proper involved 85 subjects of whom 57 were allocated randomly to an 
Experimental Group and 28 to 2 Control group. 


(ii) The problem 

The problem was a modification of Maier’s (1933) candle problem. A candle, about 
6:5 in. high, had to be blown out from a distance of 70 in., the candle being placed on one 
table and the subject standing behind another. Available to the subject were: six hol- 
low glass tubes. 9.5 in. long and $ in. in outer diameter; à solid duralumin rod, 50 in. long 
and $.in, in diameter; a 1 oz. lump of putty. The particulars of the materials used are of 
importance since the pilot study revealed that they influenced both the difficulty of b 
Problem and the frequency of listing the various ‘functions - Each subject was given + he 
following instructións. ‘Here is a problem for you. Į want to see if you can put out t nis 
candle from behind this table. 1 want asafe good method. If you do not feel like doing it, 


You may explain to me how you would do it. You may use this material [the experimenter 
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pointing to the material on the table] or not’. If the subject suggested an incorrect ap- 

proach to the problem he was not informed that it was wrong but asked to perform what 

he had in mind. If he tried to lengthen the rod either by stretching across the table or by 
fixing a glass tube on to the end nearest him, he was told that one end of the rod had to 
be in line with the edge of the table nearest him. It might have been possible for the 
subject to solve the problem by lengthening the rod, through puttying glass tubes on to its 
end, and then tapping out the flame. To prevent this, the cohesive power of the putty was 
lowered by moistening it slightly and the glass tubes were brought in wet after newly 
having been washed. The latter device also served to reassure the subject that the glass 
tubes were clean enough to be touched by his lips. 

Under the above conditions, the only possible solution was to put the glass tubes end to 
end round the rod and, by means of the putty, make the joints between them air-tight. 
By kneeling down tile subject could then lift the blow-pipe structure (preferably while 

` leaning his elbows against the table), direct it at the flame and, by blowing through it, 
extinguish the candle. 

The pilot study showed that not all the subjects who saw the solution were able to 
manipulate the practical details of it. The following criterion for the correct solution was; 
therefore, adopted: the subject must place at least five tubes on the rod, seal up at least 
one joint completely, and either blow or clearly express an intention of so doing. Merely 
placing a lump of putty across the joint of two tubes was not considered sufficient since 
subjects often did this preparatory to sticking the tubes together in line rather than to 
sealing them into one long airtight tube. A subject might attempt to bring the end of the 
construction that was nearest to the candle to the same level as the flame by pressing 


down on the table with the end nearest him. In this case, he was told that the tubes 
would break, 


(iii) Procedure 

Each of the 85 subjects was presented with the candle problem as described above. The 
time limit was 30 min. and if a subject wanted to give up before then he was encouraged to 
continue until the time was up. The Experimental Group differed from the Control in that 
it was given two previous sessions in which the availabilit; 
was tested for. 

The first session given a subject in the Experimental Group lasted for 15 to 30 min. 
and was designed to make clear to him what was required in the availability test proper. 
The necessity of including this session was made clear by the pilot Study. The subject was 
told that he would be shown a number of objects and that he was to list all the ‘functions’ 
which he could think of in connexion with each. The objects were not to be thought of as 
changeable, i.e. as being alterable by, say, breaking or melting. When he had a function" 
in mind, he was to state, first the physical characteristics of the object which allowed it to 
serve this ‘function’ and, secondly, the ‘function’ in a general form giving three concrete 
examples. He was told to keep the listing of each ‘function’ separate from the listing of 
every other function. The practice object was an iron bolt. During this session, the subject 
was free to question the experimenter on any points of difficulty. 

The availability test proper lasted for 13 to 30 min. T 
tion of the candle problem were presented in the follow 
of putty, the rod. The three objects were shown one a 


y of the necessary ‘functions’ 


he objects necessary for the solu- 
ing order: the glass tube, the lump 
t a time and, for each, the subject 


Ar 


b, 


\ 
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listed its * ions? ; : 
eei uie un iei e ek la arb sen) c 
yr ie ipie an i ; fune ions ll hich would later be necessary for 
"ciem mni ves p em Juro three in number: (1) the glass tube had to conduct 
pg cr aa a (2) the putty had to make crevices, apertures, joints, 
egg ce ater-tig t, an (3) the xad must support objects hung from it when 
position. A 'function was judged as given when it was stated in a 
general form accompanied by one appropriate concrete example. The subject's statements 
relevant to the three necessary ‘functions’ were given to two psychologists who scored 
TE independently of the experimenter and of each other, Subjects in the Experimental 
roup were given the candle problem immediately after completing the availability test. 


(iv) Results o * 


As stated in the Introduction, the experiment's chief interest was the performance of 
these subjects who, in the availability test, gave the three ‘functions’ of ‘blow’, ‘make 
tight’, and ‘hang’. However, after testing 35 subjects in the Experimental Group, it was 

e of seven subjects who gave 


found that only one gave all three ‘functions’. Yet every on 
tions’ solved the problem. It was decided accordingly to 


only the second and third ‘funci 
continue the experiment by regarding ‘ make tight’ and ‘hang as the necessary ‘functions’ 
for otherwise a very large number of subjects would have had to be run. 
p Of the 56 subjects in the Experimental Group!, 13 (group 1) gave the functions of 
make tight’ and ‘hang’. All 13 solved the problem. There were 43 (group 2) subjects 
who failed to give both ‘functions’, and only 25 of these solved the problem. If the dif- 
d to the number of solutions, is tested by 


ference between those two groups, with regar 
Fisher's exact method, a P value of 0-003 is obtained on à one-tailed test of significance. 


Of the 18 subjects in group 2 who did not solve the problem, 11 did not use the rod for 
he glass tubes on the rod and attempted to blow out the candle 


hanging and 7 placed t 
Without sealing the joints. 
The two psychologists W 


to the function ‘hang’ and on four T b 
ments there was agreement were included in group 1. i ; 
ssed on the basis of a slightly less 


3 The performances of the same 56 subjects were also asse: i i 
rigorous statement of the two necessary ‘functions’. They were credited with the avail- 


ability of both ‘functions’ if their comments merely implied that: (1) the putty might 
make tight in some way (e.g. tight air, light, or insects; covering holes to 


ho scored the statements disagreed on one statement relevant 
t’. Only subjects on whose state- 


elevant to ' make tigh 


against water, 
ht act as à horizontal 


Obtain a was not acceptable), and 
Panor: 97 subjects (group 1) had both ‘functions’ available 


Support, In terms of those criteria, 
and 23 (group 2) had not. In group 1, the problem was solve d ^ 
2 by only 11. If the difference between those two groups 1$ tested by a x corrected for 
1 " in. hi managed to blow out the candle without making 
One subject was left ou erial as afte cyan that he had solved the problem. ‘This subject's 
f 4 bes on the rod and applied putty almost ‘all round one joint, bui 
a fi «on why he had not made the joints tight, he con- 
tended th ph Wea = da do no reason to seal on thelower part of the joint 
at that was what he had been try" ther subjects who came 80 far towards the solution that they 
tawo dea t he had intended to make the joints tight ane 


ined tha h 
this subject maintain ty was never used for glueing purposes, he said. 


Placed a1 E 
lump of putty over & joint, 
gether by he D from that of the other two subjects. 
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continuity, a P value of 0-006 is obtained on a one-tailed test of significance. (It will be 
noted that six subjects have been excluded from these results. This is because the two 
scorers could reach no agreement as to whether or not those subjects had given both 
necessary ‘functions’ in the availability test.) 

Of the 28 subjects in the Control Group, 16 solved the candle problem. When this num- 
ber of solutions is compared with that of the Experimental Group by means of x? cor- 
rected for continuity on a two-tailed test of significance, the P value is 0-47. Thus there was 
no difference in the ability of the two groups to solve the problem. Nor was there any 
difference between the groups with regard to the time required for the solution: the suc- 
cessful members of the Experimental Group required an average of 10 min. 30 sec. for 
solution, and those of the Control Group an average of 10 min. 33 sec. Observation 
suggested, however, that there may have been qualitative differences in the problem- 
solving behaviour of: the two groups. If the correct solution is regarded as a definite 
number of ‘functions’ performed in a definite sequence (i.e. blowing with the mouth, 
blowing through one tube, blowing through two tubes, putting the tubes on the rod and 
blowing, and then sealing and blowing), the Experimental Group seemed to perform ina 
less Smooth sequence than the Control and with more trial-and-error, But a detailed dis- 
cussion of those qualitative differences cannot be given here. 


III. Discussion 


e they to be thought 
differing in the posses- 


tions’. On the other hand, it would be e 


——— 
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oiy of the necessary ‘functions > This argument, howeyer, appears to return us to 

5. or infos ome tt might, of course, be that ‘verbal ability’ does not correlate 

oF s iy w ith either ‘ability to produce functions’ or with ‘ability to solve problems’. 

eds perhaps suggested by the fact that when the criterion of availability was made less 

i s (i.e. when the subject need only imply a reference to the necessary functions) 
esults seemed little altered. 

It should be made clear that the writer does not deny an ‘ability to combine functions’. 
He merely asserts,that such an ability has not yet been established, as some psychologists 
appear to imagine, and wishes to draw attention to it as a problem for future research. 

So far we have avoided any discussion of what may be involved n the availability test. 
Did it make the combination of the ‘functions’ easier, or more difficult? As long as we 
know so little about what processes take place when someone produces a ‘function’ in, the 
availability test, it is difficult to answer this question or even to state what is meant by 

combination of functions’. Comparison of the Experimental and Control Groups does not 
reveal that the availability test gave the Experimental Group any advantage over the 


Control with regard to solving the candle problem. It is, in fact, difficult to see how the 
procedure in the availability test could make any one combination of ‘functions’ easier 


than any of the other many combinations possible with regard to the numerous ‘functions’ 
of the three objects. Indeed, it is not impossible that, by making available a larger 
number of ‘functions’, the availability test might actually make the solution of the prob- 
lem more difficult. There is, too, the possibility that a ‘function’ might be available 
during the availability test and yet, for some reason, be unavailable in the actual problem 
Situation. 

In concluding we may comment on the advantages to be gained if our interpretation in 
terms of availability of ‘functions’ is valid. In the first place, it would seem to imply that 
the number of ‘functions’ that have to be combined does not necessarily determine the 
difficulty of the problem. As long as the necessary ‘functions’ are available, it probably 
does not matter'greatly whether there are few or many. This implication might help to 
Increase our understanding of what is meant by the term ‘problem’ and also help to 
Integrate psychological material which, at present, tends ta be dealt with under such 
Separate headings as ‘learning >, ‘problem solving’, ‘memory >, ‘perception’, ‘motivation’, 


and ‘intelligence’. R 
Whether or not the present approach is frui 
Questions which it raises. For example, are ‘func 
m successive fashion? Does the solution develop as a SY 
functions’ until the correct pattern is obtained? Wou 
®ny problem situation, the ability to produce ‘function 


ability to solve problems? 


tful is a matter of the usefulness of the 
tions’ combined by being added together 
stematic trying out of all available 
Jd it be correct to predict that, in 
s! is highly correlated with the 


IV. Summary AND CONCLUSION 
py the manipulation of concrete objects, 


tions’ in the attainment of the solution. 
version of Maier’s candle problem. For 
ailability test. In this test nothing 
to be used in it were presented 
tions’ which the objects 
Gen. Psych. 46, 3 


When a problem involves à goal to be reached 


these objects may be said to serve certain "func 
ighty-five college students were set a modified 
of these subjects the problem was preceded by an c 
Was mentioned of the problem itself, but the objects an Ss 
One by one and the subject instructed to list all the possible tun 
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might serve. By this technique, a group of 13 subjects was obtained who, in advance of 
the problem situation, had given evidence that the necessary ‘functions’ were available. 
All 13 subjects later solved the problem. Of the subjects who did not indicate that the 
necessary ‘functions’ were available, only 58% solved the problem. Stated in the most 
general terms, these results are interpreted to mean that a subject will solve any problem 
if he has available the necessary ‘functions’ and that it is not the difficulty of combining 
these ‘functions’ which renders a problem insoluble for a particular subject. The implica- 
tions of this interpretation are briefly discussed. 


The writer wants to express his indebtedness to his sponsor L. L. Thurstone, to E. H. 
Porter Jr., Austin H. Riesen, Garth J. Thomas, Donald W. Fiske and Lyle V. Jones, and 
to Dr I. M. L. Hunter (University of Edinburgh) for invaluable help with the manuscript. 
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J. INTRODUCTION 

Some decrease in intellectual efficiency is one of the commonest manifestations of mental 
disorder, cerebral lesion and age, while the term deterioration is generally taken to mean a 
Progressive change in the direction of less and less efficiency. Moreover, it is usually im- 
plied in the literature that deterioration involves an irreversible change, although this is 
seldom stated explicitly. In this study it must be understood that the term is used in a 
more neutral sense, since we cannot be sure if the levels of performance found in the 
different groups taking part in this investigation could be improved upon given an environ- 
ment more intellectually stimulating. Furthermore, it is impossible to say if the levels of 
performance found indicate a decline compared with those that would have been found 


earlier, or whether some abilities in certain of our groups never came to fruition. 
joration among normal adolescents and young adults 


_ The problem of intellectual deteri 

is one which has been studied but little. Psychologists and psychiatrists have certainly 

Made great efforts to measure intellectual deterioration in populations suffering from 

certain organic and psychopathological conditions, but among younger, non-clinical cases, 
dings among clinical cases to date have 


the problem has been largely ignored, while the fin cal ca 
een somewhat confused and contradictory. This lack of clear findings is thought to be 


due in part to the failure of research workers to pay proper attention to the design of their 
experiments and to the basic principles of mental testing. Again, the dearth of experimen- 
tation among normal young people conducted along lines similar to those used in the case 
9f clinical subjects is, presumably, due to the fact that it was considered that intellectual 
deterioration did not occur among the former. Now, however, it 1s clear that general 
Intelligence begins to decline in à normal (i.e. non-clinical) population at a comparatively 
early age, and the rate of decline seems dependent both upon the original level of intelli- 
gence and upon occupation, while verbal educational abilities are certainly affected by 
teaching and environmental opportunities generally. Differences in level of performance 
in respect of some other abilities might therefore conceivably be found among groups with 


Varying b urthermore, it is possible that such differences are the same as 
g backgrounds. F d changes in efficiency associated with the onset of 


fe of those said to be indicative of 

ertai Es ELS ) 

ed dae Pussy (1949) summarized the position. as it was up to about 1947 in relation 

to the effects of agen intelligence test scores. Norris (1940), in an extensive investigation, 

found that educational attainments tend to lapse rapidly after leaving school except in so 

far as th d in daily life. Again, Vernon & Parry (1949) suggest that verbal educa- 
ey are used in daily provement) seem either to 


tional abilities (other than reading ability which shows an 15 3s 
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remain stationary or to decline over the period 14 to 18 years of age unless ec a ge 
lated by secondary or further schooling. As a result of comparing scores à b wo» : B 
Glasgow school leavers and Glasgow naval recruits they submit that spatia! — 
abilities may rise over this period whether or not further education has been receiv i" : 
Over and above these well-established g, v, i abilities, which are of such proved worth 
in education and in vocational guidance, there are many notions which have, in recent 
years, been discussed and developed in the literature concerning “concept e promt 
‘rigidity’ and the like. It is true that these terms have mostly arisen out of — : 
with clinical cases of one type or another and the results are, to say the least, somewhat 
confused. Nevertheless, if factors of ‘concept formation’ or ‘rigidity of thinking exist, 
over and above g, v, and k, these should be investigated, since it is possible that deficits 
found among mental patients may also occur in young, non-clinical cases. Typical of the 
viewpoint that concept formation is inadequately measured by current tests of intelli- 
gence is that expressed by Hearnshaw (1951). After condemning the view of Burt and 
Vernon that the map of the intellect is more or less complete, he argues that he suspects 
that into the process of concept formation there may enter a type of abstraction that 
enters only incidentally into conventional tests of intelligence. ‘These tests’, writes 
Hearnshaw, ‘involve for the most part simple relation and correlate eduction, not the 
ordering of manifold and heterogeneous experience through the grasp of abstract principles 
of order. Thus Matrices presents a determinate system of relations one term of which is 
missing. This is quite different from a determinable principle of order which can be 
variously exemplified. The Matrix is relationally concrete in comparison with the concept. 


II. OUTLINE OF PREVIOUS RESEARCH 


The literature surrounding this study is extensive; mention can be made of only a few of 
the more important references. Goldstein & Scheerer (1945), Hanfmann & Kasanin (1937), 
Berg (1948), and others, have devised a number of concept formation or sorting tests. In a 
typical test the subject is presented with a series of objects which can be classified in various 
ways and he is told to sort them according to a given principle or pick out others similar 
to a given object. When the subject has mastered one principle of classification he is 


given a new and more complex problem. It is claimed that brain-injured patients and 
some schizophrenics can co 


: pe with these at the concrete level, but cannot realize and 
formulate abstract principles of classification, nor can they switch from one principle of 
classification to another. 


A further concept to be considered 
mental processes, as contrasted with the ability to switch quickly from one process to 
another. Walker, Staines & Kenna (1943) 


a ae 
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Subjects are given a series of problems which can be solved by the application of one 
principle. Half way through the principle alters, but the original ‘set’ may delay or pre- 
eiue heec. from realizing this. The interference in such tests is established 
en poe the course of the test, whereas in disposition rigidity tests the inter- 
cabe n with a fully sutomatized habit. Yet another concept of rigidity has been put 
2 d by Lewin (1935) and Kounin (1941). These and other Gestalt-minded psycholo- 
gists regard rigidity as one of the main characteristics differentiating the personalities of 
the feeble minded, from those of normal children. When given a choice of drawing tasks, 
feeble-minded children tend to persist longer at a single task, whereas normal children 
prefer a change. A 
Agaîn, there is a mass of literature dealing with tests of the type included in the 
Wechsler-Bellevue Battery (1944), the Babcock-Levy Battery (1940) and the Shipley- 
Hartford Test (1940). The performance of psychotics, especially those of the organic type, 
18 poorer than expected on some of the tests; performance also declines in aphasie con- 
ditions, in cases of brain lesion and to some extent with age. The decline is least marked in 
tests of what Cattell calls ‘crystallized’ intelligence, such as vocabulary. Tests of ‘fluid’ 
intelligence, which are most affected, include speed tests and tests of abstraction or 
Conceptualization. 
Few attempts have been made, until the present inquiry, to determine whether tests such 
as those described by Goldstein & Scheerer, tests of disposition rigidity, and tests of the 
Wechsler—Bellevue Battery, in fact measure anything over and above the well-established 
9, v, k abilities. Absence of such work may be due to the following considerations: 
(a) Most of the relevant work in this field has been done in America where there is less 


agreement on a small number of ability factors. : 
(b) Clinieal workers, and those generally who have done most of the work in this field, 
or else ignorant of or indifferent to the 


Seem often to be hostile to à factorial approach, 


value of such an approach. 
(c) Since the available tests 
mous amount of labour expended in the 


have been individual ones there would have been an enor- 
giving of a battery of say concept formation tests 
to a group of a size adequate for a factorial approach. The one serious attempt made to 
Use factor analysis was that of Halstead (1947) who applied nineteen tests to fifty patients. 
Neglecting the analysis which led to an oblique factor structure and concentrating on the 
a halysis performed by Holzinger which gave à general and orthogonal group factor goln 
tion, it seems clear that the general factor is general intelligence or gs while Halstead s 
A factor is possibly the ability to group to a criterion for it jas its highest loading 0-6 on 
* category test, This work has been criticized by Vernon (1950). — i nee 
Crown (1951), in a review of the literature dealing with psychologica changes following 
Prefrontal leucotomy, comments on the lack of consistency between o ee on in 
Issue of whether or not abstraction is affected following the cara 1s late of Sa 
Ment is not surprising, he maintains, considering the variety o tests lá ch have been use! 
© measure abstraction. He divides these tests into two Sa = Lane m pi 
(1) Those which are primarily intelligence tests—Kohs Blocks, vocabulary , 


Shiple t words. 

, fables and abstrac 3 Pe : ; 

(3) o a S tor qonforin do Halstead's definition of abstraction as de ioe 

cre hich appear ion. Tests of the latter type involve the comprehension 0 
y to group to a criteno n, say, the Goldstein-Scheerer Colour Form 


es : n i ino ; —as i 
Sential similarities and differences—S ? 
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Sorting Test. ‘It is suggested’, writes Crown, ‘that, in factorial Mem Laid E 
included in a test battery with other cognitive tests, would cluster € ann: j Ear. 
having, in addition, moderately high correlations with intelligence. W ST her t irte e 
tion group factor would be different from group factors already le^ y iB eoe Di 
mains a problem for further research.’ In the opinion of the writer Crown's sugges 
comes remarkably near the truth. 


III. PLAN OF THE PRESENT INVESTIGATION 


The general plan of attack on the problem of intellectual deterioration in adolescents ibd 
young adults adopted by the writer was as follows. A review was made of a representativ : 
selection of the literature dealing with the ability to think abstractly, to conceptualize and 
to switch from one canceptual set to another in psychotics, organics, neurosurgical cases 
and normals. Linked with this was a study of the literature dealing with motor and cog- 
nitive rigidity. From the overall field a selection of tests was made which appeared to pa 
best substantiated by past research. To these tests was added a test of non-verbal intel 
gence and one or two of the more usual tests used in educational research, i.e. reading an 
arithmetic. The test battery was applied to various groups of young people, all non- 
clinical subjects, between the ages of 14 and about 20 years, and the results submitted to 
factor analysis to discover whether in addition to g, vied and k:m abilities any further 
group factors could be found such as: 

(a) ability to reason at the abstract or concrete level. 

(b) ability to switch from one conceptual set to another. 

(c) ability to switch from one set of habits to another in the motor or cognitive fields. 
Using point biserial correlations in connexion with group differences it might be possible 
to validate any additional factors found, against an external criterion. . 

The experimental population consisted of an older and a younger group. The testees m 


the latter category were still at school and were in turn divided into two groups, one of 


which came from a co-educational Secondary Modern School where the atmosphere was 
considered to be stimulatin, 


g. This group consisted of boys and girls in their last year at 
school. The other group, which consisted of boys only, also in their final year, came from 9 
Secondary Modern School where the atmosphere was reckoned to be non-stimulating. 
Itis admitted at once that the criterion of stimulation was based on subjective judgements, 
but the judgements were made without dissent, by Training College tutors who had had 
good experience in visiting different types of school. To be specific we may say the school 
which provided a stimulating atmosphere was characterized by: 


(a) a good standard of teaching maintained by the staff employing in the main a formal 
approach to teaching; 


(b) A good attitude to work on the part of the pupils whether one considered the more 
academic subjects or, Say, music or craft; 


(c) An excellent spirit existin 
It is a truism to say that the sch 


ae 


iy 
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leave our discussion of the degree of stimulation afforded by the background of our school 
groups by saying that the stimulated group not only came from a better school, but most 
probably from an intellectually healthier. environment and more helpful homes, and that 
the children within the group were rather more stable in their behaviour. The average age 
of both of the school groups was close to 14} years, and it must be emphasized that the 
economic conditions within the groups was about the same as far as could be judged. 
In the other half of our experimental population there was, once again, a stimulated 
and non-stimulated group. The former group was made up of young men and women who 
t trades, and who came to a Day Release Centre for 
his group had the following characteristics: 
anizations that made attendance 


were working in factories, offices or a 
one day per week. The members of t 
(a) {They were all employed by progressive firms or org 


at a Day Release Centre a condition of employment; 
(b) They attended a Day Release Centre where the standard of teaching was assessed 


as good, where the attitude of the students to work was sound and where staff-student 


relationships were excellent. 
(c) They had been exposed to t 
as long as possible before testing. 
(d) They were not the most able people attending t 


group comparable in ability to our school groups). . , 
The very fact that this section of our population was holding down posts with progres- 


sive firms or organizations would indicate that it was composed of people who had some 
liveliness of mind and some stability of behaviour, for the bad work record of the delin- 
quent and maladjusted is well known. The average age of this group was 174 years. 
The problem of getting an older non-stimulated group isa formidable one, principally 
because normally one has no hold over such a group which would make it submit to a 
testing programme that lasts several hours. Several possibilities were explored. Even- 
tually through the kindness of the Prison Commissioners" the difficulty was overcome, 
permission being given to test a group of young prisoners at a rather special type of prison 
in the south of England that has been set aside for such offenders. To be eligible to serve a 
Sentence there the prisoner must be under 21 years of age when sentenced, and the sentence 
must be for a period not greater than four years. Our request was for a batch of prisoners 
who had been admitted to the prison within a few weeks of the opening of the testing 
programme. Thereby it was hoped that it would be possible to examine these young men 
literally as they ‘came off the streets’, and before prison work and routine had had any 
appreciable effect on them (some, of course, had been to an Approved School or Borstal 
Institution or both). A further request was made that the outstandingly able, the very 


dull and all illiterate prisoners be excluded from the test group, as it was hoped that it 
Would be possible to make the group comparable with the other groups as far as ability 
Was concerned. Our total population thus consisted of four groups of approximately 
iy subjects in each group, making oe ee Eden in all. 

The iti ing the choice of tests were a : 

(a) The de eun ia representative of the many different typos 2d have Dee E E : 
in the field of mental deterioration, and at the same time they had to be among those 


appeared to be most promising. 


he influence of work and of the Day Release Centre for 


he Centre (our purpose was to get a 


ssarily represent official views. 
1 Any opinions expressed do not nece: ly 
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(6) It had to be possible to put all the tests into group form. The Vigotsky Blocks Test 
was ruled out on this accóunt. -——9 

(c) The overall testing time, including time devoted to reading out the instruc oe 
and ensuring that every one of the testees understood what had to be done, could no 
more than about eight hours. — 

(d) Bearing this maximum in mind it was essential to devise group versions of the cho d 
tests which would yield reasonable reliabilities, and which might therefore obtain reason 
able communalities in the factor analysis, 


» etc., seemed to be about right on the first — 
but in other cases considerable alterations had to be made and the revisions tried ou 
again on different but comparable children, Although 
groups of children were intellectually comparable with 


Test 1. N.LI.P. Group Tests 70/2 and 70/3, 
Test 2. Watts-Vernon Reading Test, 


Arithmetic Test. This consisted of fifty problems similar to the problem section 
ay Ho 


Test 3. 
of the Moray House type of Arithmetic Test and thus similar to the Wechsler-Bellevue 
Arithmetic Test, but much longer. 


Test 4. A shortened version of the Wech: 


Test 6. A group version devised by the writer of a sorting test suggested by Vinacke 
(1951). This test was Scored in two ways as in the case of Test No. 5. 
Test 7. A Sroup test prepared by the writer based on the Trist-Hargreaves test 


8 Scored for the principle of classification as stated, and for 


Memory for Stories, 
Test 12. Babcock Test of Memor 

Test 13. Test of M igns including fourteen of the designs used in the 
Bender Visual Gestalt and Ellis Tests. 


Ti A 
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Test 17. A Creative Effort Test in which there were 46 very simple addition and 
subtraction exercises but whenever there was a plus sign the testee had to subtract and 


vice versa. 
Test 18. Similar to Test 17 but consisting of interchanged multiplication and division 


exercises. 

Test 19. Creative Effort Test—Seasons. Here the subject had to associate a month of 
the year with a season, e.g. August with summer. But sometimes the process had to be 
reversed, e.g. April had to be associated with autumn. 

Test 20. This was the first of three tests which in themselves are entirely original al- 
though of the type used by Luchins. It involved the simplification of very easy fractions 
and was in two parts the first of which measured basic speed of working. 

Test 21. Hidden Words. The test was in two parts, the first of which measured the basic 


Speed of working. > 
Test 22. Beginnings and Endings o 
Measuring the basic speed of working. 
to develop a mental set in Part I of t 
interfered with the working of Part 2. 
. Test 23. Three different operations were 
similar operations had to be performed in quic 


Clerical Test (Vernon & Parry, 1949). », 
"est 24, Gottschaldt Figures: 42 items from Thurstone's revision. 


Test 25. An extension of the Shipley Test made by Vernon. 
Test 26. A group version of the Kohs Blocks Test devised by Hey (1951). 

. In the case of Tests 14-16 and 20-93, basic speed scores were graphed against the 
Tigidity scores (i.e. the scores obtained in the second part of the first six tests listed above, 
and in the fourth part of Test 93) and the approximate regression line drawn in. The 
Tigidity of a particular case was then read off by subtracting from the obtained rigidity 
Score, the rigidity score indicated by the regression line corresponding to the basic speed 
Score, Rigidity was thus expressed in terms of a positive, zero or negative quantity and 
Was made independent of the basic speed score. This appears to obviate criticism often 
levelled against earlier workers that the estimate of rigidity was dependent on basic 
Speed; it also appears to solve a difficulty which Luchins and his followers seem to 


ignore, m 
All raw scores were first recast so as to make the distributions normal and product- 
Moment ; ted after allowing for differences in subgroup means. Thur- 
correlations calewa sequent rotation to a general and 


Stone's C id M Analysis, with sub: 
entroid Method of Factor Lysis, i 
orthogonal in atei solution, was the method of factor analysis considered to be most 


Appropriate to this experiment, while every effort was made to establish = well authenti- 
ated g, v and k abilities first. Finally, Point Biserial — were calculated in rA 
Case of each test for Stimulated versus Depressed or ior Pinea wr p 
~ Outh versus Age groups. These correlations, oweves P ie’ a a e : in - ks e z 
stead, correlations of ‘Stimulation’ and ‘Youth’ with the found factors we 


Calculated, 


f words. Again the test was in two parts, the first 
Tn each of tests 20, 21 and 22 there was an attempt 
he test and to measure the extent to which this set 


first performed separately and afterwards 
k rotation. It was suggested by the Army 
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IV. RESULTS AND DISCUSSION 

An examination of the means of the raw scores for the various subgroups revealed at once 
that the Stimulated groups did relatively much better on some tests than on others, and 
it was further established that this was not due to sex (it will be recalled that there were 
females in the Stimulated but not in the Depressed groups). For example, the Stimulated 
groups had relatively better scores on the Sorting Tests than on the Reading Comprehen- 
sion Test. Accordingly, all group differences were reduced to standard scores. On adding 
together the mean standard scores of the two Stimulated groups and subtracting from this 
total the sum of the standard scores obtained by the Depressed groups (i.e. for each test 
in turn) it was seen at once that there was most deficit on the six concept formation 
variables and least on tests of reading, vocabulary and Group Test 70/2. A few results are 
given below; they stoongly suggest at least that a form of deterioration may be present 
in the concept formation type of test not normally detectable in g and v:ed tests: 


Difference between 


Difference between 
stimulated and 


stimulated and 


Test depressed groups Test depressed groups 
"Three Activities 0-80 Kohs Blocks —0-20 
Wisconsin Pieces 0-69 Shipley Abstraction —0:43 
Vinacke Labels 0-62 Wechsler Vocabulary — 0:59 
Wisconsin Labels 0-58 Reading Test. -101 
Test of Fractions 0-62 N.LI.P. 70/2 -1-06 


The results of the factor analysis are set out in the Appendix with the factor loadings 


e breaking new ground. That is to say, factor 
g suspected by clinicians to be present in non- 
ees, in certain clinical cases (i.e. brain lesion 
tional psychotics). The factor has its highest 


of flexibility linked with this ability ; 
complex than our analysis was able 
The fifth factor has been labelled non-perseveration (motor), since it has its highest 


2] 


K. LOVELL 207 


loadings on motor perseveration tests of the creative effort type. It is suggested that this 
factor may also be indicative of Cattell’s disposition rigidity. "Factor six is indicative of 
what Vernon (1950) has described as a numerical educational ability (n:ed). Summarizing, 
it may be said that the analysis has yielded the well-established g, v, k and n:ed abilities, 
a non-perseveration (motor) factor, and most important, it has yielded evidence of a factor 
indicative of the ability to categorize (independent of these other five abilities), long sus- 
pected but not previously demonstrated to the satisfaction of British psychologists. 

A major criticism often levelled against the work of factorialists is that the found factors 
often seem to be little more than statistical artefacts devoid of any ‘real’ existence. Inan 
attempt to overcome this criticism an effort was made to validate our analysis by corre- 
lating the variables of Stimulation and Youth with the found factors. The variable Youth 
1$ easy to interpret, it represents the difference in scores between the younger groups 
(i.e. the two school groups) and the older groups (Prisoners and Duy Release students). 
The variable Stimulation, on the other hand, cannot be defined with such exactitude. 
There is no evidence that it is covered completely by the quality of the school teaching 
that the two groups (i.e. the stimulated and depressed groups) received. This may have 
contributed something but it is thought that the general background, attitude to life and 
Work and the general adaptability of the two groups differed considerably. Thus the 
Stimulation variable will depend upon inherited traits, structure of the central nervous 
System (in the sense of being able to withstand a certain amount of stress and make ade- 
quate responses to real life situations), early upbringing and environment, cultural back- 


&round, quality of teaching and school atmosphere generally. i 
The correlations between the two criteria and the six factors are now given with co- 


eflicients less than 0-14 again omitted: 


g v c non-p nied 
Stimulation = m 018 = Wee 0:50 $ = 
Youth 0-17 -0-25 
The following points emerge: 
bI ween g and the Stimulation variable. In other 


(a) Ther be no relationship bet 
ee N groups were matched for general intelligence. 


Words, t i j d non-stimulated 
he stimulated and non e ve sigh Higher EE n 


(b) The non-stimulated group seems I i * 
(c) The non-stimulated group did better on tests involving a large amount of k ability. 
This is precisely what one would expect for it has often been pointed out that delinquents 
do relatively better on k tests than donormals; also the stimulated group contained females, 
Whereas the non-stimulated group did not. 
o The substantial correlation between etn 
Vides st zi that this factor is not m à : 
remembered rin vu atio cannot be a ‘pure’ one, the size of the correlation between 
€ factor and the variable appears Very encore ^ iu wem that T non 
fe ik rain-Injurea pa 1ents. 
or depri is behaving Very much like Goldstein's 
(e) nn P rility denis to M between 14 and 20 years of age largely because un 
ary and reading ability increase. This confirms the data presented by the Ministry o 
Education (1950). M * 
(F) There appears to be à positive corr ela r 
Must be taken in suggesting thatg deterioration 


the Stimulation variable and the c factor pro- 
a statistical artefact. When it is 


n between g and Youth. But great care 
has set in in our groups by about 15 years 
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of age or soon after. It is possible that our younger groups were really more intelligent 
than our older groups when the latter were 14} years ofage. But, if the younger groups um 
considerably more able than the older groups had been at an earlier age then a smaller 
negative correlation between Youth and v would have been expected. 

Another factor analysis was carried out by the writer in which the gv and k factors 
were first removed from the complete correlation matrix, and the remaining intercorrela- 
tions factor analysed using Thurstone’s Centroid Method with subsequent rotation of 
axes to yield orthogonal group factors. This method generally confirmed the above results; 
as did the findings of two other analyses made independently by Prof. Vernon using 
twenty-three of the variables. * 

It is submitted then that strong evidence has been presented indicating that the ability 
to categorize is not adequately measured by current g, v, k tests; also that the ability is 


present and absent to'some extent in non-clinical as in certain types of clinical cases. But 


two further points must be made: 

(1) The variance contributed by the c factor is small. In other words, even in tests 
which have the highest loadings on the c factor, g contributed in most cases, even more to 
the test variance. When Sorting Tests are given individually, as seems usual in clinical 
work, it is possible that the tests are easier than those used in this experiment and thus the 
tests are less dependent on g. In such a case the deficit on the c factor would show up more 
clearly since the factor would account for more of th. 

(2) It is impossible to know at the moment whetl 
pressed group to categorize is due to the fact that the 
it was present in greater measure and has since declin 
we cannot be sure that the deficit i 
the school teaching and cultural 
would have us believe, symptoma 
environment. 

In an attempt to test the hypothesis that the ability to categorize can be improved by 
intellectual stimulation a further group of young prisoners was tested. In this case each 
of the testees had served at le i i 


e prison during which time each prisoner 
e evening class per week lastin: 


e variability in scores. 

her the relative inability of our de- 
ability never developed, or whether 
ed. Again, as has already been said, 
n the ability to categorize is due merely to the quality of 
background generally, or whether it is, as Goldstein 
tic of a change in the response of an individual to the 


t thirty prisoners in the first group 
23 and for Approved School and/or 
had thirty pairs matched for general 


à S £ i he 
Luchins type test. If this is some of the variance of t 


mun it might be that the rigidity 
erigidity of Goldstein, As has alr inue p inii 


s already been said, however, the 
omplex than our analysis was able to Show. 


K. LOVELL 209 


V. SUMMARY d 


l. There is an extensive literature surrounding the problem of intellectual deteriora- 
tion in clinical cases. The results of past work are often difficult to interpret, due in the 
main to poorly designed experiments. 

2. From an educational point of view we need to know if terms like * conceptualization', 
"rigidity of thinking’ and so forth involve abilities other than g, v, k abilities. 

3. Strong evidence has been presented indicating that there is an ability to group 


ideas or objects to a criterion and switch from one criterion to another not adequately 


measured by g, v, k tests. / 


4. Subjects in our non-stimulated group were unable to categorize as well as those of 
the stimulated group and in this sense behaved like Goldstein's brain lesion cases. — 

5. Whethera relative inability to categorize is due to poor-quality'education and limited 
cultural background or whether it reflects a change in the response of an individual to the 
environment is a problem for further research. 

6. The extent to which the discovery of our c factor will help in educational, occupa- 
tional or clinical prediction is not yet known. The ability to categorize is probably more 


complex than our experiment was able to show. 


The writer readily acknowledges the help that he received from Prof. P. E. Vernon 


In designing this experiment. 


APPENDIX 

Test v k c non-p nied 

l. N.LL.P. 70/2 E par = vid = 
N.LLP. 70/3 o 035 — = = 
2. Watts Vernon Reading 0-18 = 0-18 us 0-70 
3. Arithmetie Problems 0-72 016 015 = 0-14 
4. Wechsler Vocabulary 0-31 = 0-26 = = 
5L. Wisconsin Labels 0-30 = 0-28 = = 
5P. Wisconsin Pieces 0-22 = 0-43 0-15 — 
6L. Vinacke Labels 0-18 E 0-32 0:14 — 
OP. Vinacke Pieces 0-26 — 0-18 = 0-22 
A. Trist-Hargreaves Statements 0-17 = 0-34 = 0-17 
- Trist-Hargreaves Pieces 0-46 = 0-23 E 0-25 

8. Heibdreder Concept à lined 0-27 = 035 037 0-17 = 
9A. Non-verbal Categorization, Figures underline’ ae em 0-24 0-44 = = 
9B. Non-verbal Categorization, Reasons 0-39 0-61 — — 0:26 € 
10. Proverbs 0:30 0-56 0-26 = 0-19 ES 
u Memory for Stories 0-21 0-44 — 0-16 = = 
12. Babcock Test of Memory for Sentences 0-29 iic 0:62 pu -015 0-16 
13. Memory for Designs 015 m 020 014 053 zs 
14. Creative Effort ZEK 018 -020 | —  — 091 — 
T3 Creative Effort 239 = -0-18 — =; 0-17 = 
i Creative Effort VAT 0-45 = =o = 0-25 0-64 
jg. Plus and minus reversed 0-37 — = — 0-14 0-75 
8. Multiplication and division reversed 0:38 0-15 — 0-16 — 0-40 
19. Seasons reversed = 022 -0:21 0:18 
20. Fractions 033 016 027 = — 
A Hidden Words 0-25 — 0-41 0-19 0-27 
9° > eginnings and endings 0-16 — 0-29 0:34. 0-16 
2 hree activities = 060 019 O19 = 
= Gottschaldt Figures 0-24 0-17 m = 024 
26° Shipley Abstraction =) 062 019 i X 
* Kohs Blocks ia 95 55 56 38 63 


P 
ercentage variance 
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I. INTRODUCTION * 


There is some evidence that people unwittingly adapt their response to set tasks in accor- 


dance with the degree of difficulty presented. Naturally, individual variation obtains 
With respect both to this flexibility and to the type of response made. But in general 
people tend to ‘rise to the occasion’ in stimulatingly difficult circumstances and to ‘sink 
to the occasion’ in circumstances which present little or no challenge, giving then a medi- 
ocre performance on a relatively easy task. From this poor showing, the inference is 
Sometimes drawn—perhaps invalidly—to a necessarily still poorer performance on a 
harder task. 

Everyday life offers many illustrations of this type of adaptation. For example, 
Players of team games are liable to excel themselves when confronted with formidable 
Opponents and, conversely, to ‘let the side down’ when faced with a weak opposing team. 
The phenomenon has been displayed also in experimental situations. Mace (1931) demon- 
Strated it in sensori-motor skills; Gibbs (1951) and others, in research on transfer of 
training; and Mowbray (1953) produced a very similar effect in his work on visual and 
auditory stimuli. Again, Heim’s experiments (1949, 1950, 19545) on repeatedly testing 
subjects with the same intelligence test suggested that the process has a part to play in 
mental testing, She found that a group of subjects of no more than average intelligence 
may produce a surprisingly high score if presented with a very high-grade intelligence test, 
believed on prior grounds to be *too difficult’ for them; whilst a group of the same 
Intelleetua] level vill fail to gain 100% on a much easier, and shorter, test of in- 
telligence, 


This suggests that the group tends to maintain a certain constancy of relation between 


Performance and task, although the absolute level of periamencenge is jus onneani 
than is often supposed. It is clear that the phenomenon occurs only within certain limits: 
an impossible task, for instance, can scarcely evoke ‘upward adaptation from the group 
Members who attempt it. On th ole of limits is not simple since, as 18 


e other hand, the r 

demonstrated in this paper and others, mety i 
*come u F wnward-adapted (Heim, 19940). ^. s 

As Che es babes experiments on adaptation, In this sense, are numerous: though 

e Deed gy is far fom. uniform, studies on substantially the same problem are not 

dcking. But with the exception 


of the cited experiments on intelligence tests (and these 

: z in the field 
Were not primarily concerne d with adaptation. er knows of no work in the fie 
9f menta] testing which deals with adaptation to 


hemselves may shift as the subjects 


), the writ 
level of difficulty, either as the central 


212 Adaptation to level of difficulty in intelligence testing 


issue or as a factor to take into account when interpreting results. On these grounds, the 

resent investigation was initiated. . . ] Ta 
i Intelligence ion problems of known difficulty were incorporated into contexts te 
ing levels of difficulty; and these mixed tests were administered to groups of su oe : 
previously equated on intelligence test performance. By these means it was hoped tos - 
some light on the extent and the mechanism of adaptation to level of difficulty, in the 
field of intelligence testing. 


II. TEST MATERIAL 


The test items used in, these experiments were drawn from the second parts of tests ane 
and AH 5 (Heim, 1947). On the basis of item analyses of these tests (W allace, md 
Watts, 1953), data were available concerning the relative difficulty of their apii] 
problems. The thirty. six diagrammatic questions comprising part II of AH 5 were ranked 
in order from 1, the hardest (that is, the one yielding the smallest percentage of correct 
answers) to 36, the easiest. Nos. 1-12 were, arbitrarily, categorized as ‘difficult, AH 5 ; 
nos. 13-24, as ‘medium AH 5’, and nos. 23-36, as ‘easy AH 5’. The threefold classification 
was made in order to facilitate the task of producing four tests, differing in the number at 
AH 5 questions included, but roughly similar in respect to the difficulty of these AH 5 
questions. 

Four mixed tests (A 1, A 2, B 1 and B 2), each comprising forty items, were then con- 
structed, using the 36 classified AH 5 questions and the easiest 44 AH 4 as meme 
questions (all of which were easier than any of the AH 5 questions). These mixed tests wil 
hereafter be referred to as ‘AH 45 tests’. Selected equated groups were to take the two 
A tests and other equated groups were to take the two B tests. All the items in the 
A series appeared also in one or other of the B tests; but no A 1 items were common to 


A 2 nor were any B 1 items common to B 2, since one or other pair of tests was to be taken 
by the same subjects. 


Table 1 shows the distribution of items among the four tests. 


Table 1. Distribution of AH 4 and AH 5 questions among tests A1, B1, B2 and A2 


A1 A2 
AH5 AH4  'AHS AH4 Total 
AHS = = 14 = 14 
Bl { 
AH4  — 16 = 10 aes 4° 
AHS 6 = 16 - 3 
Re { 22 
AH4 = _ 18 = = isf 4° 
Total 6 34 30 10 
" 5 « a 
40 40 


Thus for example A 1, the easiest of the fo 
6 AH 5 items; these 6 AH 5 and 18 of the AH 
16 AH 4 items appearing in B 1. It ma 


ur tests, consisted of 34 AH 4 items and 


z AH 5 bl s nce 
with their difficulty, divided among the four problems, these were, in accorda: 


à : ‘mixed’ tests as ‘ble, For 
instance, of the six AH 5 problems in A 1, two were ‘difficult’ oai bae x 


LN 
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ah 

two were 'easy Neuen the four tests had had their items allocated, these were arranged 
cyċlicaiiy 50 as to avoid consecutive series of AH 5 (or AH 4) questions, as far as possible. 
In test B 1, for instance, roughly every third item was an AH 5 question. The éype of ques- 
tion too was distributed as evenly as was consistent with this plan, that is, a superimposi- 
tion might be followed by an analogy and an analogy by a series—not another analogy. 
There was thus no gradient of difficulty in any of the four tests. The level of difficulty of 
adjacent problems varied markedly and, to all appearances, erratically. The only factor 
in common among all test questions was the form in which they were expressed: this was 

diagrammatic, the number of words used being at a minimum. 
rk with two pairs of tests rather th£n one pair, in order to 
produced a greater effect, that is, 
f its occurring at all—appeared 
d the hardest) than between 


The decision was made to wo 
ascertain whether the greater * figure-ground' difference 
Whether adaptation to level of difficulty—in the event o 
more strikingly between tests A 1 and A 2 (the easiest an 
(the intermediate) tests B 1 and B 2. 


Time limits for the four tests were determined i 
had been spent by university students on AH 4 and AH 5 questions, when taking the tests 


in unlimited time, as part of an earlier experiment (Heim, 1947). Eighty per cent of the 
mean time taken was allowed. When the time limits thus obtained were rounded off to the 
nearest minute, this method yielded the following set of time limits: A 1, 10 min.; B 1, 


15 min.; B 2, 20 min.; and A 2 25 min. 


n accordance with the mean times which 


III. EXPERIMENTAL DESIGN 
Four groups of equated subjects were to take respectively A 1 followed by A 2: A 2 
followed by Al, BI followed by B 2 or B 2 followed by B 1. Thus the total testing time 
for all subjects on their pair of mixed tests was to be 35 min. Preliminary examples were, 
regretfully, dispensed with, as they might well have produced some unmeasurable adapta- 


tion to level of difficulty. AM À 
Some prior testing was necessary, however, since it was essential to equate the four 
groups on intelligence test performance. Thus all the subjects had in fact had previous 
eXperience ie other test, which was somewhat similar to the AH 45 series. The 
ppg cai 7 Perception (1944, 1946). This was 


test se] i -as Penrose's Pattern 

selected for this purpose was Penro $ z ia 

Chosen because it is a kis grado test intended for use with subjects of university status 
s D 


and it also has a diagrammatic bias. It comprises eight preliminary examples and sixty- 
Our test items. These are classificatory in kind, the subject in every case being presented 
With five Muscat and required to select the ‘odd man out’. A time limit of 30 min. 
D 


(exclusi z is imposed. — 
On recs seen Parapan scores, the total group i to be d into 
fonr subgroups with similar means and variances. The time a3 E doner : h e — 
ereeption and the AH 45 testing sessions ranged 2 4 hor ied a m a i n 
naturally not informed of the purpose of the inquiry until they had comple ed bo ting 
+ which, it was hoped, would yield 


Sessions take part in an experimen à i 
ing . They were asked to m a they were told that their presence on both occasions 


Ormatio: t 
n on some new tes 
Was s bci þe of value. 
s E was to be " å s 
Necessary if their acm capio was divided into four sections, each subject being 
TO! 


, At the second session, the test AJl subgroups were started on their 


iu : . e room. 
ected to his own section as he entered th na; Brio d 


l4 
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first test at the same time and were asked to stop working on their second = : vom 
time. After 10 min., the A 1’s had their papers removed and were present e d dw 
tests, which they began as soon as they had written their name on the ae si Ed 
were similarly changed to B 2's after 15 min; and so on. The groups were | cities od 
beginning how long they would have for their first test but were given no s e 
about the time limit on their second test. The complete schedule is shown in the Appendix, 
prd hoped that by designing the experiment in this way, data would be gained a 
both immediate and successive adaptation to level of difficulty. If the p Lon 
immediate adaptation were confirmed, then the AH 5 problems common to an easy an “ 
difficult test would tend, on first AH 45 testing, to be answered more correctly in the 
difficult than in the easy context. If successive adaptation occurred, that is, between two 
tests of different levels taken consecutively, then subgroups passing from an easy to ž 
harder test would produce relatively low scores on comparable questions in their oia 
test; whereas subjects beginning with their more difficult test would be likely to scor 
relatively highly on the crucial questions in their second test. M 
The prediction with regard to AH 4 questions was less clear. These questions We 
included as creators of an easy context rather than for their own intrinsic interest. It was 
thought possible, however, that the response to them too might be affected by scd 
context; that even these simple problems might yield results determined in part by th 
difficulty of the problems preceding and succeeding them. sien 
Equated rather than identical groups were used, in order to obviate the confusion n 
practice effects with adaptation effects. As will be seen, the results on second testing di 


indicate effects on speed of work, which seemed to be due to a combination of practice and 
of differing time limits. 


IV. THE SUBJECTS 


The experiments reported in this paper were conducted in the U.S.A. A pilot experiment 
on similar lines, carried out by the writer before her visit to America, suggested that the 
hypothesized adaptation did take place and that it might occur more markedly in highly 


intelligent than in less intelligent groups (at least with the high-grade tests which she was 
using). She was anxious therefore to conduct inquiries with American groups of differing 
intellectual levels. 


Three groups were chosen: graduates of research status at a private university in we 
West; undergraduates, mostly in their second 


women ‘basic entrants’ to an Air Force ba 
teers; the majority wer 
mathematicians. Their 


jects comprised 5 st ants’ 
These were not volunteers: the test à S malo and 56 femalo “basio ent? i 


s were included as part of their first fortnight’s training 


Te 
li nd would presumably have 
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which consi i 
Eos chest mainly of lectures and of tests, some ‘operational’ and some (such as 
—Á Il Becr AFE *. The average age of this group was twenty years 
: g conditions for these subjects were far | i he 
Dieii ace eant e ar less satisfactory than were those of the 
less ada ps. For example, the Air Force test groups were bigger and th isi 
quate; many of the subject: i raa eism 
^ Sram rae ; jects were obviously lacking in sleep (it transpired lat 
À een up since 4-00 and s p o 
rite "omia nd even 3-00 a.m.) and, understandably, were lacking in 
Th iversi z : 
es S e ersity subjects who were interested had the purpose of the inquiry explained 
ion ^ ter they had all completed their second session. There was no opportunity for 
fig, T € with the Air Force subjects. The writer merely requested their help 
iln ee ey knew they were not entitled to refuse) in ‘trying out a new series of tests’ and 
not have the opportunity of seeing them again after the data had been obtained. 
* s 


V. RESULTS 


E : shows the mean scores gained by the university subgroups and the Air Force sub- 
à Ed their Pattern Perception test, first AH 45 and second AH 45 testing. It may 
Etpe a at the Pattern Perception means and standard deviations for both sets of sub- 
Of these Te satay similar to justify treatment of these subgroups as identical. None 
dus intra-subgroup differences approaches statistical significance. The figures for the 
Bins ET and undergraduates in separate groups are shown in the Appendix, Table II. 
Very ali e differences in test score between the graduates and the undergraduates were so 
; slight, it was thought best to amalgamate them into one large *university group’. 

may be seen that combining the two groups had the further advantage of rendering still 


m "Ed 
ore homogeneous the standard deviations of the subgroups. 


. Pattern Perception and AH 45 test results 


Table 2 
AH 45 
See 
Pattern perception First testing Second testing 
n Mean S.D. Test Mean Test Mean 
University 
48 48-96 6-60 Al 30-98 A2 24.23 
45 49-69 6-88 Bl 28-98 B2 27-09 
43 49:07 618 B2 27-00 Bl 29-30 
44 49-59 7:28 A2 21-95 Al 25.92 
Air Force 
30 38:23 8-09 Al 20-63 A2 16-00 
36 37-58 8-72 Bl 20-04 B2 19-69 
28 38-07 8-32 B2 17-21 Bl 18-61 
30 37-90 7-53 A2 16-60 Al 17-67 


5 scores on first testing, we find the following order of 
» ps: Al (easiest), B 1, B2, A 2 (hardest). This is the 
jectively correct’ order of difficulty for the four tests, judged by the respective numbers 
H5 questions. Evidently the more generous time limits allowed for tests A2andB2 


© not compensate for the higher proportions of harder questions which they contain. The 
been the same, with a steeper slope, had a uniform time 


T We examine the mean AH 4 
. "leulty for the two main grou 


Imi 3 
t been imposed for the four tests. T 
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In Table 3 are shown the mean numbers of questions attempted by the two main groups, 
on first and second testing, respectively. An ‘attempted’ question is one which has been 
answered, correctly or incorrectly, or which has been omitted, at least one later question 
having been answered. An omitted question was classed as ‘attempted’ since the subject 
had evidently considered it at least long enough to decide to refuse it before going on to the 
next item. The subjects were asked to work through the problems in order, and most of 
them appeared to follow this instruction. Thus the figures in Table 3 probably reflect 
fairly accurately differences in rate of work. 


Table 3. Mean number of questions attempted 


" University group Air Force group 
Time 


limit ‘First Second “First Second 
Test (min.) testing testing testing testing 
Al 10 35-7 28-3 28-4 23-5 
BI 15 36-7 35-9 32-3 > 32:6 
B2 20 36-2 > 37-1 33-6 35:6 
A2 25 32.5 36-1 36-8 37.8 


The interesting point about Table 3 is the influence that the time limit of the first 
testing in every case exerted on the subject’s speed in his second testing (see arrows). The 
short time limits of A 1 and B 1 produced an increased rate of work in the second session; 
the relatively long time limits of B 2 and A 2 produced a slower rate of work in the second 
session. It may be seen that this effect was quite consistent, though it was more marked 
for some groups and some pairs of tests than for others. 

This result may be seen more clearly if instead of mentally following the subgroups from 
their first to their second test, we consider the tests, taken first by one subgroup and then 
by another, equated, subgroup. Thus we see that A 1 in the university group, for instance, 
is tackled far more slowly (mean number attempted =28-3) when it is taken after A2 


than when it is taken first (mean number attempted =35-7); whereas A 2 is tackled more 


quickly when it is taken second (mean number attempted —36-1) than when taken first 
(mean number attempted 


—32-5). This result holds i ir Force 
Ec holds in every case except the Air 
The writer considers this findin 
again (Heim, 1954, b) the artificial nature of desi i i 
enm, » esignat tests 
and particular groups as fast or sl gnating particular tests as speed 
test situation. Secondly, it provides i i inter" 
ac p some evidence for the somewhat complicated inte? 


8 SO 
first testing, as described above: this 


me practice effect from the immediately preceding 
decreased opportunity for Scoring) o 


ri 2s primarily in a slowing down (with consequent 
those subjects who took first a harder test, with its 


X 
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2 ri and a speeding up (with increased opportunity for scoring) of those who 
cene r easier test, with its shorter time limit. On the other hand, there is some 
ps » H adaptation to level of difficulty: this results in augmented power, or accuracy, 
ba à stion, on the part of those subjects who took first their harder test and diminished 
T, or accuracy, per question, for those who took first their easier test. 
Au successive adaptation in turn conflicts with immediate adaptation. These latter 
pe "ro only on examination of the mean scores per question, as shown in Tables 
E - 1e mean in each case has been calculated by dividing the number of correct 
ils es = each question by the number of subjects who attempted the question—not by 
See a number of subjects in the group. This method was found necessary in order to 
is or the considerable variation in the number of questions attempted among the 
embers of each group. The figures showing the means based on total number of subjects 
per subgroup are given in the Appendix, Tables III and IV. i 


Table 4. Mean scores on classified test questions! 


AH 45 questions AH 5 questions AH 4 questions 


= 

No. of P No. of No. of M 
n Test questions Mean questions Mean questions Mean 

University 
48 Al 40 0-87 6 34 0-94 
45 l First Í B1 40 0-79 14 26 0-94 
43 [testing] B2 40 0-75 22 18 0-96 
44 J I A2 40 0-68 30 10 0-94 
44 Al 40 0-89 6 34 0-95 
43 Second Í B1 40 0-82 14 26 0-94 
45 testing | B2 40 0-73 22 18 0-95 
48 | A2 40 0:67 30 10 0:95 
Air Force 

30 Al 40 0-73 6 0-35 34 0-79 
26 j! First Í B1 40 0-62 14 0-37 26 0-76 
28 testin B2 40 0-51 22 0-31 18 0-76 
30 J l A2 40 0-45 30 0:32 10 0-85 
3 0 0:75 6 0:30 34 0:83 
98 | Si d f n j dn 0:57 14 0-28 26 0-74 
26 Seating B2 40 0-55 22 0:34 18 0-82 
30 J | A2 40 0-42 30 0-31 10 077 


1 Means based on number of questions attempted 


on to level of difficulty. This entails inspecting 


€ results on first testing, shown in Table 4. The order of difficulty of the four tests, as 


Shown by the mean score per question gained by each subgroup, is, as mentioned above, 
à f AH 5 items included in each of the tests (yielding 


e 
Vidently determined by the number © i 
€ order A 1. B 1, B 2, A 2). When, however, we turn to the corresponding mean scores 
Mni for the university group this order is 


AH 5 i i find that 
questions alone on first testing, we 
Teversed. It is now as follows: A 2 (highest), B2, B 1 and A 1 (lowest mean score). 


In ord i i i the mean AH 5 score and the number of 
er to establish the relationship between 1 
5 items present in a test, the linear regression of the former on the latter was estimated. 


! igni i t from 0: P=0-05 using a one-tailed 
teat, Was found to have a slope significantly differen g 


Let us first consider immediate adaptati 


ation of subjects to the level of diffi- 


e adapt à l 1 
subjects taking A 1 as their 


lt is i is due to th 
suggested that this result 1 ¢ue woe 


C 
Ulty of the test with which they are presente 
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first test have only six AH 5 questions among their forty: they therefore gain a higher 
overall score (0-87) than do members of the other three subgroups. On the other hand, 
they become attuned or adapted, as they work through the test, to a lower level of diffi- 
culty and therefore, despite their highest overall score, they obtain the lowest score of the 
four groups on AH 5 items (0-50). The position is exactly reversed for the subjects taking 
A 2 first with its high proportion of AH 5 items (thirty out of forty): this group gains the 
lowest overall score (0-68) and yet achieves the highest AH 5 score (0-59). 

It will be remembered (Table 1) that every question appeared in twe-tests, once in A 1 
or A2 and again in B 1 or B2. Let us consider the AH 5 questions from this point of 
view. On the hypothesis of upward adaptation, it should be found that when identical 
AH 5 questions are presented (to equated groups) in two tests, whose other items differ 1n 
level of difficulty, the AH 5 questions tend to be answered more correctly when they appear 
in the harder context than when they appear in the easier context. 


Table 5. Mean scores on questions common to two tests! 
AH 5 questions in common AH 4 questions in common 

3 3 ex. 

Mean 


r 


Mean 
No. of m No. of 


questions Al B1 B2 A2 questions A1 Bl B2 A2 


University 
fz ià = m 16 MM UM  —— 
^ : 5 = , = 18 093 — 09 EX 
iei tenting us — 051 — 063 10 — 095 — 09 
16 — — 055 0-55 at - = T — 
— SS o es 16 094 093 — = 
" Í 6 058  — 058 — 18 090 — 095 — 
econd testing Qe c a om X — 096 — 095 
16 — — 0-54 — 0-56 — = = — = 

Air Force 
m =— = — = 16 070 O74 — = 
First testing m za m O E 18 oo — 08 — 
= I = d 10 E «79 — "S9 
16 E — 030 030 — = pup = = 
m Tal m = = 16 0:82 . — =r 
Second testin Í 6 030 — 040 — 18 0-84 às .82 — 
g 4 — 028 — 09 10 ri 077 
16 — = 032 omÓ Do SUE St LE 


1 Means based on number of questions attempted. 
as Pe T occur with the university group (see Table 5), on first testing. Examina- 
ee uestions in common, reveals that the 
Bu e on thos i jer test 
of the pair, in all cases but one. In order to test AP S 
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uesti vi i i i 
z d E showing the predicted increase in score. It may be seen in Table 5 that the AH 5 
eect rt hae in ies produce identical mean scores (0-55) in the two contexts 
d 2 are the most difficult two tests and h i ; 

d templa i and are the only pair of tests of ‘adjacent’ 
Guy compared (since À 1 and B 1 have no AH ions i D mhi 

E is, therefore, not surprising. : a 
ne tr iversi 5 i 

"ordin Pe of university results on AH 5 questions on second testing is similar but less 

vn d Again two of the three pairs of tests show a difference in the predicted direction 

Van e god comprising the third pair produce identical mean scores. But the differences 

ia a 7 à are very slight, probably owing to the differences in speed of work in- 
ie ime limi i J i 

difficulty. iffering time limits for first testing and to successive adaptation to level of 

hacks p , 

H. Ze eu ect whose first test was difficult (i.e. A 2 or B 2) will have adapted to a high level 

oot therefore embark on his second (easier) test in an ‘upwardly adapted’ state eng 

This T E the AH 5 items than his equated fellows did when taking the same easy ^ Bst. 

Ses phenomenon shows clearly if we compare the respective AH 5 mean scores gained bs 

s sity subjects on first and second testing (see Table 4). We are thus comparing a test 
n on one occasion as a group's first test with the same test taken on another occasion 


as 
hg equated group’s) second test. 

A a differences are not great but, in 
cted on the hypothesis of successive a 


all four pairs, they go in the direction to be ex- 
daptation. Al and B 1, the easier two tests, re- 


NM 

at produce a higher mean score on their AH 5 questions when taken second, that 

ien the subjects are upwardly adapted, having just taken a difficult test. Whereas 
2 and B 2, the harder two tests, respectively produce a lower mean AH 5 score when 


t 3 
aken second, that is when the subjects are downwardly adapted, having just taken 
the number of times this occurred in individual 


e B 
i easy test. By means of counting 
Questions it was possible to test the significance of these findings (see Table 6). 


Table 6 
o. of No. showing 
Test AH 5 questions predicted increase P 
Al 6 6 0-016 
Bl 14 1 0-029 
No. showing 
predicted decrease 
B2 22 15 0:07 
A2 30 16 = 


Examination of the university owever, yields little of interest. These 
Questions proved so easy for the gt ndergraduates that the mean score per 
on on number attempted for every subgroup lies between 0-94 and 0-96 for both 
fe st and second testing, rendering meaningless any examination for trends or for dif- 

Tences between means. It can only be said that for the university group, the AH 4 items 
Provided the requisite easy background. 

The Air Force results are markedly different. Their range on AH 4 items exceeded that 
on AH 5 items Chai 40-85 and 0:28-0:37, respectively). Interestingly, on first testing, 

ese subjects ob ten their highest AH 4 mean in test A 2, the hardest test, suggesting that 

ersity. But inspection of the AH 4 


4 ma : H 5 is to the univ 
y be to the Air Force a$ AH 5 is to : 
Questions in common to pairs of tests, and of the AH 4 mean scores on second testing, 


Tey, 5 
eals no interpretable pattern. 


AH 4 results, hi 
aduates and w 
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It may be seen that almost all the Air Force results on AH 5 lie between 0-3 and Mi: 
Thus these subjects were answering about a third of their questions correctly. This is 
approaching random answering, which would yield one in five. This suggests that AH 5 
is almost outside the range of most of the Air Force subjects—at least in the state of 
fatigue and poor motivation in which they took the test. 

There are no significant trends of differences among the Air Force AH 5 scores whether 
we examine the score-order of the AH 5 questions on first testing or the scores gained on 
AH 5 questions in common. If anything, the differences on these latter questions go the 
‘wrong’ way, the slightly higher scores being gained on the AH 5 questions in their 
easier contexts. There is thus no evidence of immediate adaptation in the Air Force results. 
Similarly, no sign of successive adaptation is revealed on inspecting the scores on AH 5 
questions taken on first and second testing. The Air Force results reveal no consistent 
pattern of any kind, un either the easier or the harder test questions. 


VI. Discussion 


A small-scale pilot experiment on the same lines, carried out with English subjects, had 
yielded similar results. In this case, the two groups had been respectively university 
students and naval ratings. In this earlier experiment, too, the more intelligent, more 
highly educated, volunteer subjects had adapted to level of difficulty, as defined above, 
whereas the less intelligent, less educated, conscripted subjects gave no evidence of such 
adaptation. 

It is not clear whether the failure to ‘adapt upward’ is due mainly to the poorer 
motivation and/or level of intellect of the non-volunteering groups or to the relationship 
between their level and that of the tests. Previous inquiries on related problems have 
demonstrated the importance of this latter point (Heim, Wallace & Cane, 1949, 1950; 


Heim, 19540). It would be interesting to repeat the experiment using AH 4 questions 
and still easier questions, with two groups comprising, say, naval ratings and another, 
duller, group. The problem of volunteers versus consi 


: Ne oid cripts in this connexion also merits 

investigation. The writer's impression is that the naval ratings would in such a situation 

respond to AH 4 questions in their easy context as the university groups responded to 
AH 5 questions in their relatively easy context. 

e evidence so far is not conclusive, The results do tally, however, with observations 

: both B the psychological laboratory and in non-psychometric experimental 

a ions ( ace, 1931; Gibbs 1953; Helson, 1948). Many of the factors 


ve traditionally been ignored in the grouP 
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(weighted and unweighted) immediately present themselves as demanding of more respect 
than they have been accorded in the past. : 

i It would follow that the notion of one intelligence scale along which the total popula- 
tion can be distributed is untenable. Such a notion implies that every individual possesses 
a constant amount of a static quality, measurable by standard tests of intelligence. In 
the writer’s opinion there are other objections to this view, many of which are not easily 
susceptible of experimentation. But the findings of this paper, if convincing and if con- 
firmed by other investigators, would suggest that the subject’s response to the same test 
problems will vary; he will sometimes do himself less than justice (still on the test criterion) 
and he will sometimes do ‘surprisingly well’. Experimental evidonce has been adduced 
in favour of one possible reason for such ‘test unreliability’. 

Thus, a number of practical considerations would follow on acceptance of the phe- 
nomenon of adaptation to level of difficulty in mental testing. Tt^would impose, for in- 
Stance, far greater care than is usually exercised in the earlier stages of testing: before 
administering an intelligence test to a group, the intellectual level and homogeneity of the 
group, and the level of the test, would be considered in relation to one another. The aim 
Would be to allow scope for the maximum possible upward adaptation to level of diffi- 
culty, that is, the test chosen would be as difficult for the subjects as is consistent with 
their understanding the problems set. This suggestion is made in the belief that it is more 
valuable when testing to determine the subject’s upper limits than to determine—albeit 


Unreliably—what he cannot do. 

k The phenomenon would have not on 

it might have some effect on the theor 

Would throw doubt on the existence o 

Purely quantitative terms, and isolable from o 

Sübsumed under ‘personality’. . 
Limitations of space preclude a full discussion he 


the level of difficulty of a problem with which an in 
9n the level of poca a the context, generalizations about the subject/s ability based 


On problem-solving, without reference to the present or the immediately preceding con- 
text, are eacnndingls risky; and generalizations about ‘objectively based’ levels of diffi- 


culty of particular problems in vacuo have little worth. 


ly practical consequences. If proved conclusively, 
y of intelligence and intelligence testing since it 
f a static entity measurable and expressible in 
ther characteristics, notably those usually 


re. It seems evident, however, that if 


VII. SUMMARY AND CONCLUSIONS 


lT : vanced that test subjects tend, unwittingly, to adapt to the 
cl Die hens ned edant wea tle tot 
Whilst not grossly exceeding the limits of the subjects à ^ y: a es Ld ^ ei : 
extend them fully; and downward adaptation was up sera r en the he Ec 
Correspondingly simple. Previous experimenters have reporte phenomeno 


^ chometric situations. 
tess, In an attempt to verify 
S Were prepared using à selec! 
Sence test. The four tests compri 
alle number of ‘difficult’ proble 
°tted proportionately longer tm 


in the field of mental testing, two pairs of 
from one high-grade and one easier intelli- 
me number of questions but they differed in 
a ir time limits, the harder tests being 


in their : 
d group of subjects was selected, given a 
e limits. 


this hypothesis 
Jection of items 
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preliminary, standard test, of intelligence and, on the basis of their —— ‘ees 
into four equated subgroups. Each of these subgroups took one or ot her pis o A. e 
tests in one or other order. Thus identical problems were presented, in contexts of varying 

i uated subjects. i 
pooo omes carried — in the U.S.A., the two main groups who provided 
the data consisting of: A, graduates and undergraduates at a private university 1n the 
West; B, basic entrants at a U.S. Air Force base in the South. 

4. The main results yielded by group A were as follows: . 

(i) Evidence of immediate adaptation to level of difficulty was found when a comparison 
was made of the scores:gained on difficult questions in an easy context and a difficult con- 
text, respectively. The mean score on the difficult items was found to bear a statistically 
significant relationship to the proportion of difficult to easy items in the test: the an 
numerous the harder questions, the higher their mean score (p. 217). Moreover, identica 
difficult problems were solved more often (by equated subjects) when they appeared in their 
harder context (p. 218). . 

(ii) The data suggested also the operation of successive adaptation to level of difficulty. 
Subjects taking first the easier test of the pair gave evidence of some downward adaptation, 
achieving fewer correct solutions to the difficult problems in their (harder) second session 
than did members of the equated group when taking this (hard) test for the first time. 
Similarly, upward adaptation was demonstrated by those who took first their more diffi- 
cult test: these subjects showed greater accuracy per question on the difficult problems 
in their (easier) second session than did equated subjects taking this (easy) test first 
(p. 219). ; 

(iii) The time limit imposed on the test taken first appeared to influence the speed with 
which subjects tackled their second test. Those whose first test was easy, and there- 
fore short, worked faster, attempting a greater number of items, in their second test 
(although it was more difficult); whereas those whose first test was hard, and therefore 
long, worked more slowly on their second test (although it was easier) (p. 216). 

5. The data yielded by group B, the Air Force subjects, revealed no interpretable 
pattern. Their responses to the difficult questions approached sufficiently closely tO 


random answering to suggest that with subjects of such intellectual level, tests of a lower 
standard should be used. 


6. A small-scale pilot experiment 
pairs of tests on a group of universit 
substantially similar results, 

T. Tt is suggested that the ne 
test problems being virtually o 


previously conducted in England with the same tw? 
y students and a group of naval ratings, had produce 


gative findings of the duller groups are due to the harder 


: S P utside their range, and that it would be worth while re- 
peating the investigation with such groups using lower grade tests. 


8. Some of the implications of the phenomenon of adaptation to level of difficulty 2 
mental testing are briefly discussed. ` 
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Subgroup 
i 
ii 
iii 
iv 


Table II. Pattern Pere 


o 


ÅPPENDIX 


Table I. Schedule of testing 


Ist testing immediately followed by 2nd testing 
A 1 (10 min.) A 2 (25 min.) 


B 1 (15 min.) B 2 (20 min.) 
B 2 (20 min.) B 1 (15 min.) 
A 2 (25 min.) A 1 (10 min.) 


“Total time 
35 min. 
35 min. 
a 35 min. é 
^35 min. 
E 


eption and AH 45 test results 


AH 45 
dim =) 
Pattern perception First testing Second testing 
"m p- A~A— 
n Mean S.D. Test Mean Test Mean 
Graduates 
16 49°75 719 Al 33-62 A2 29:06 
15 49 7:93 Bl 27-40 B2 28-20 
15 49°75 812 B2 27-00 B1 28-20 
15 49-60 7:36 A2 24-60 Al 26-33 
Undergraduates 
32 8-5 6:36 A1 29-66 A2 21:81 
30 49.00 6-43 Bl 29/77 B2 26:53 
28 49-75 5:01 B2 27-00 Bl 29-89 
29 49:59 T37 A2 20-59 A1 24-79 


Table III. Mean score 


AH 45 questions AH 5 questions 


s on classified test questions* 


AH 4 questions 


"nn r ^ 
To. of No. of No. of 
n Test questions Mean questions Mean questions Mean 
University 
qi 6 0-45 34 0-83 
S ; Í i 2 072 14 048 26 086 
45 | ri | BI 49 oe 22 08 18 085 
43 testing B2 0-56 30 0-48 10 0-75 
44 A2 40 n 
" 0-63 6 041 34 0-67 
44 Í Al a 0-73 14 0-54 26 0-84 
43 li Second | B1 40 0-68 22 052 18 0-87 
= | testing | o 40 0-61 30 0:52 10 0-85 
4 2 
Air Force " " 
ee 6 0-2 4 0-56 
30 AJ 40 EE 14 0-30 26 0-61 
2q-ze]i S d —C OS Ix 0-03 
28 | testing i B2 a 0-42 30 0:30 10 0-77 
30 A2 odd a. wua Be — 099 
30 A1 40 046 m 0-23 26 0-59 
98 | Second Í B1 En 0-49 22 0-30 18 im 
= | testing HO 40 0-40 30 0-29 10 i 
ber of questions jn the test. 


1 Means based on num 
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; jo testet 
Table IV.* Mean scores on questions common to two tests 


AH 5 questions in common AH 4 questions in common 

j Mean i Mean 
No. of -— — —M— No. of r : y 
questions Al Bl B2 A2 questions Al B1 B2 A2 


University 


E S ae 16 086 08 — ` — 
: " 6 04 — 06 — 18 08  — os — 
First testing 14 Ais 0-48 cim 0-53 10 Miet 0-00 = 0-75 
lae — = 4 044 = tee xm = 
Í 16 oos osn — — 
: = | 8 = 18 006  — ST G — 
Second testing 1 on 0-54 is 0-55 10 den 0-89 = 0:85 
16 =  -— 050 060 
Air Force 
E Ex ew es ug 16 ME a m = 
" ; 6 0306 — o9  — 18 057  — 06 E 
First testing 14 030 — o3 10 — o 0-77 
16 — — 026 0.38 xs = = 
= S O ee o 16 047 055 = 3 
; 5 6 018 — 030 = 18 050 — OF — 
Second testing — 2j, — 033 — 0.28 10 — o6 — oR 
16 — — 028 030 = = = — 


1 Means based on number of questions in the test, 
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A TEST OF THE SIGNIFICANCE OF THE DIFFERENCE 
BETWEEN THE MEANS OF CORRELATED MEASURES, 
BASED ON A SIMPLIFICATION OF STUDENT'S ¢ 


By JOSEPH SANDLER 
a The Tavistock Clinic, London 


Psychologists have often to compare the means of two distinct sets of scores, where there 

Is à correlation between the two sets. This is usually done when: 
() Two groups have been matched with respect to some extraneous variable, such 
one group is paired with a person in the other. 


as age or intelligence. Each person in 
(ii) A set of persons has been given a test twice, in different circumstances (e.g. before 


and after training, or the administration of a drug). 

Theappropriate test of significance of the difference between the two means is Student’s 
t by the method of differences (or by the more laborious method in which the correlation 
between the two sets of scores is actually calculated and then corrected for). t by the 


Method of differences is given as follows (Johnson, 1949): 
n 
S.E.q 


the pairs of scores, and 8.B.j is the standard error 


where 7; ; 
where d is the mean difference between à 
f freedom, where N is the number of cases in 


9f the mean difference. thas V—1 degrees 0 


each group 
site esent a statistic A, which yields exactly the same 


It is the purpose of this paper to pr i h yi 
results as Student’s ¢, being rigorously derived from it, but which is extremely simple to 
calculate, If, as is commonly the case, two matched groups are compared with respect to a 
arge number of variables, the use of 4 results in a considerable saving of time and labour. 
t is found as follows: 
The sum of the squares of the differences _ ZAN 
= The square of the sum of the differences (Ed) 


ted, and is appended. 
A is significant at any & 
ds to the two-tail form of t. 


A tabl ird The table is entered with N —1 
ora: s af A Jiag been Res iven level if it is equal to or less 
Brees of freedom, and a value of 
an the tabled value. It correspon 


f we write ¢ as EDIN 


taki ; 
aking the square of both sides gives us 


N-1 m 
f=, Ci 
UN 
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N-1 Xd 1 
We (aap N 
From this we may write A in terms of t: 
A .N-1 jt. 

NU CN 
t can be written in terms of A as follows: 
N-1 
AN-1° 


Hence, ‘ 


t= 


The table of A has been constructed from published tables of Student's t (Fisher & 
Yates, 1948) and the tables of the inverted beta (F) distribution, computed by Merrington 


& Thompson (1943). 
G Table of A 


(For any given value of N - 1, the table shows the values of A corresponding to various levels of probability. 


A is significant at a given level if it is equal to or less than the value shown in the table.) 


Probability 
em 
N-1 010 0-05 0-02 0-01 0-001 
1 0:5125 0-5031 0-50049 0-50012 0-5000012 

2 0-412 0-369 0-347 0-340 0-334 
3 0-385 0-324 0-286 0-272 0-254 
4 0-376 0-304 0-257 0-238 0-211 
5 0-372 0-293 0-240 0-218 0-184 
6 0-370 0-286 0-230 0-205 0-167 
7 0-369 0-281 0-196 0-155 
a SE 0-978 0-217 0-190 0-146 
5 poa 0-276 0-213 0-185 0-139 

|j in -207 0-17: š 
12 0:368: 0-271 0-205 0176 012 
13 0-368 0-270 0-204 0-174 0-124 
14 0-368 0-270 0-202 0-172 0-121 
15 0-368 0-269 0-201 0-170 0-119 
16 0-368 0-268 0-200 0-169 0-117 
Aa M EM UU DM 

: -198 0-167 . 
» 0-368 0-267 0-197 0-166 Cais 
2 0-368 0-266 0-197 0-165 0-112 
a (ns 0-266 0-196 0-165 0-111 
a n 0-266 0-196 0-164 0-110 
F o asg 0-266 0-195 0-163 0-109 
35 Das Pers bern um 0-108 
E i 2 2 -162 0-10 
z ae 0-265 0-194 0-162 ind 
"i MA 0-265 0-193 0-161 0-107 
25 030 0:265 0-193 0-161 0-106 
30 0-368 O2 aa 21 prog 
40 0-368 0-263 0-191 Mod pin 

T i 015 ý 
E E EE UM na 
p 0:310 0-261 0-187 0-153 5 
0-260 0-185 0-151 0.002 
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CORRESPONDENCE 
Tur Eprror 
British Journal of Psychology 9 
Dear Sir, 


In his recent paper, Mr A. S. C. Ehrenberg says: ‘Scott Blair (1949)? adopts a com- 
mon point of view when he says that it is clear that three dimensions are required to 
describe space. However, this is not only not clear, but demonstrably false.’ Considering, 
as a two-dimensional example, my description of a symmetrical American city built on 
flat ground, with streets at right-angles, he says: ‘one-dimensiona’s descriptions coukl be 
Made up, for example, as follows: e 

i $9 9 #66 E 8 
5 19 Jl 12 4 a. 
17 18 19 
With this latter map, one could find one's way around. . .". 

Owever, he has not, in this way succeeded in describing position in a plane by means 
ofa Single dimension. All he has done is to ‘hide’ one of the dimensions. To find my way 
to no. 18, for example, I require not only the number 18, but also the number 8, which 
tells me where to start looking for any number larger than 8. Of course, if the whole city 
Consists of a convenient square of 8 blocks, this may be obvious; but, ‘to describe space’, 
One should use a method which is not limited, in this way, to finite distances of arbitrary 
Magnitude, | 
f In American hotels, all the rooms on, say, the 20th floor are often numbered upwards 

Tom 2000 (2001, 2002,..., etc.), even though there may be considerably less than 100 
®drooms per floor, Then no room is numbered 2099 and the first room on the 21st floor 
Vill be 2100 or, better, 2101. This is another convenient version of Mr Ehrenberg’s system, 
E Something rather like it; but, of course, each of these numbers is really complex. In the 
Pes 9f, say, 2143, the 21 represents directly the vertical dimension and the 43, a mixture 
the two horizontal dimensions. Even on the 21st floor, we cannot tell where the room 
54 Will be without some other ‘hidden’ number which, like the ‘8° in Mr Ehrenberg’s 
E ample, tells us how many rooms there are along each corridor, or gives us some similar 
1 “hitectural information. Thus no. 18 in Mr Ehrenberg's city should really be number 
(8) and my room in the hotel 21:43:(45). The figures in brackets would, of course, 
oes further explanation. In the latter case, 
from the far end of the corridor. ] me 4 

thy € point is that we still have our two magnitudes to describe position in a plane and 
E to locate a point involving also altitude. (I do not, of course, imply that highly 
iae measurements made over exceptional distances may not require the use of 


etries more complex than that of Euclid.) 


s and Mathematics in Psychology. Brit. J. Psychol. xuvz, 20-9. 
Mind and Matter. London: Dobson. | . 

iticism to me some time ago in a private conversation, but 
d I was most unfortunately not able to be present when he 


(45) might tell me that my room was the 


1 
E 
3 senenborg » A. S. C. (1955). Measurement: 
I * Mr E Blair, G, W. (1949). Measurements of 
ould n hrenberg was kind enough to make this cr 
teag is d immediately frame an adequate reply an 
Paper in Nottingham. 
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I willingly admit that my American city analogy, like all sa ha ha arse ie a 
even the largest American cities have arbitrary boundaries and, “ ee s abate 
we should not assume arbitrary — = ir C rapa y cine il 

i i tempted to think j i 
Von po proc in uM ec we are dealing with quantum si Mid 
shld 1a no Trai to the precision of our measurements. This point " o» ya g 
any necessary number of decimal places to our figures. Thus, instead o 


li 12 13 
$1 223 $3 


we can write 
. 10, 1-0 10,11 1:0 
1-1, 1-0 1, 1-1 11 


š i ik t 
If we could be content with discrete units, we might use a method somewhat like tha 
of the ‘arrondissements’ in Paris. 


, : "an 
We can make our units as small as we please by using enough numbers to cover a d 
è T s : pu- 
given area, but, whatever the size of the unit, the ‘key’ to such a method involves sti] 


lating a ‘quantum’: the smallest area which can be located and, if we alter the size of the 
quantum, we alter the whole system, 


We may be tempted to take a fairly large unit and to divide this into, say, nine parts, 
any number of times, allocating second, third and subsequent digits in a 
fashion. But the selection of nine is itself as arbitrary as is the size of the original units 
and the method will not work unless some such number is chosen. 

This is the nearest I can get towards describin: 
number. Perhaps Mr Ehrenber 


a similar spiral 


g location in a continuum plane by a single 


g can do better; but the matrix proposed in his paper 
certainly does not help. 
Whether it is false to say that ‘three dimensions are required to describe space’ thus 
depends rather ( 


‘describing 
space’. 


as the late Prof. Joad would have said) on what you mean by 
Ishould add that with much of the rest of Mr Ehrenberg’s argument I am in the heartiest 
agreement. Too rigid a theory of dimensio 


, in some respects has alre 
writing my little boo 


Yours faithfully, 
G. W. Scorr BLAIR 
Physics Department 
National Institute for Research in Dairying 
University of Reading 
17 March 1955 
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Tur Eprron, o 


British Journal of Psychology 
Dear Sir, 


_ TI his stimulating letter, Dr G. W. Scott Blair suggests that the point 18 in my 
illustrative one-dimensional space«lescription might be called 18 (8). By this he seeks to 
demonstrate the existence of additional dimensions. But he is in fact developing rules 
and laws telling us how to get from one point to another, and in doing so has used only the 
values of the one dimensional scale, which therefore remains quite sufficient. Admittedly 
there are implicit in this one-dimensional system of measurement other, multi-dimen- 
sional ones. But then any one measuring system necessarily ‘hides’ all others that are 
c My own concern of course lay with the given measuring system, in its own right, 

ertly, E 

Dr Scott Blair's claim that ‘we still have our two magnitudes to describe position in a 
Plane and three to locate a point involving also altitude’ would only be true—and then it 
Would amount to a tautology—if the concepts of a certain kind of ‘plane’ (e.g. a horizon- 
ie one) and of ‘altitude’ were to be immediately explicit in the measuring system as 

efined : this dimension means altitude, those two define a horizontal plane. But with other 
measuring systems such concepts could make their appearance later, in the all-important 
development phase. This Dr Scott Blair has himself indirectly illustrated, and more gene- 
rally, concepts like inclined planes, for example, would only emerge later even for the 
three-dimensional system that he has in mind. 

The finer subdivision of a domain of measurement, and its possibly infinite extent— 
Points which Dr Scott Blair has also touched upon—do not, I think, raise different issues 
jh, P dioeneiorad space-description from those for a three-dimensional one. The 
iban RE to » the paper, that all rational points are enumerable, seems to cover 
tion ne in Cantor’s original proof amounted to showing that rules for such enumera- 

Bad ,any attempt at their further elaboration would be an academic exercise which 

self would like to avoid. 


Yours faithfully, 
A. S. C. EHRENBERG 


15 Gen. Psych. 46, 3 
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EDITORIAL NOTE 


We have received a letter from Dr D. J. Finney, University of 
the reference made to him by C. C. Anderson in his paper ‘Some simple methods of 
testing for function fluctuation’ (this Journal, XLVI, part 1, 1-12). Dr Finney points out 
that the‘ memorandum’ quoted was in fact a note prepared for the Director of the National 
Foundation for Educational Research in England and Wales (at his request) in comment 
on a confidential report submitted by Mr Anderson, and was intended solely as a basis for 
private discussion between the Director, Mr Anderson and himself. Dr Finney strongly 
deprecates any suggestion that his note represented a distinctive theory of function fluctua- 
tion and asks us to state that he would never have consented to a published discussion of 
a hurriedly prepared private document on a subject of which he lacked expert knowledge. 

Mr B. S. Morris, Director of the National Foundation, has indicated that he is in entire 
agreement with Dr Finney's remarks. 

Mr Anderson writes: ‘I regret very much that my paper has given offence to Dr Finney. 


I was entirely unaware that his document was confidential and preparatory. If l have 
misrepresented his views I offer my sincere apologies." 


Aberdeen, commenting on 


Mr Anderson has also written to correct the formula which appears on p. 8 of his pape! 
This should read: 


B-C sol) 
"T MENOS. _ fa 
B-C x 1(B CMS 
— vu so- 1 2 

p p\C P 


Lh. se ae ee a Ld 
3 ade © 
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PUBLICATIONS RECENTLY RECEIVED 


Pr , , 
p der ganzheitspsychologischen Wahrnehmungslehre. By WALTER EHRENSTEIN. 
mee Johann Ambrosius Barth. 1954. Pp. ix+342. Paper, DM. 19.50; bound 

M. 21.40. , ; " 


Thi 1 
Pim icd as ofthe best known followers of the Gestalt school, is anew (third) edition, considerably 
storehouse of } à which appeared in 1942. To experimental workers in the perceptual field it will be a 
Speculation, I E > ianitly conceived experiments, interesting discussion, and somewhat biased theoretical 
almost Rann isi i is with its predecessor the same virtues and vices. Modern American literature is 
certainly ee e y disregarded; theoretical discussions are twenty to thirty years out of date. The book 
viewsof deem P used, as the author claims, as a text-book; students would get completely erroneous 
Phenomenolo, tpm in perception. Used rather as a compendium of interesting and often important 
Would ie ai observations, this paper-backed volume is well worth its price. However, the reader 
Principles in certainly be required to re-interpret the facts in terms of more modern and more consistent 

The E. those contributed by Ehrenstein. 

ground in t] may be of interest also to workers in the field of persona. i i 
in recent s 2 perceptual field as a basis for a well-known typology. There has been considerable interest, 
Purpose 2 in: linking up these two fields, and while the methodology used by Ehrenstein for the 
Ypenlehre) establishing his typology (cf. his book entitled Grundlegung einer ganzheitspsychologischen 
tom Eh 18 not adequate for the purpose, nevertheless students will find many hypotheses emerging 
hrenstein’s discussion which are worthy of being put to an experimental test. H. J. EYSENCK 


lity as the author has used his back- 


Phys 


Konsey, Reigate: Omega Press. 1954. Pp. 


es 
n n hb about psychical research is that its results indica coul | 
reaction, © the expectations based on the acceptance of an orthodox scientific system of belief. Two 
acts Se are possible to this situation. One is to adhere to the belief system and to reject the alleged 
impossibilities. The other is to question t sstem of beliefs which has led 


One to mal he foundations of the sy 
;.9 make the judgement which leads to rejection. : 7 
] phenomena is an additional 


Nace Ë 
Y increase in the strength of evidence for at least some paranorma! Pht | 
d the strength of evidence has increased during the last 

d a psychologist) 


Or 
thirty. ting preferring the second alternative, an no 
Accept a to an extent not always realized. The authors of this book (a physicist and a psyc 
Ortho, ^ > Necessity for the second of these alternatives, and they make & searching examinsuon of the 
“pling is Science belief system. Their position is summed up on the last page but one: “Science as a dis- 
"lief « Magnificent and indispensable; as à belief system it is disastrous. They contend that the implicit 
Materia p the Western World exerts à general defacilitation of images other than those related to 
E ystems. 
and sc thors envisage the possibility of a unified science which will include the facts of parapsychology 
Ve to bridge the gap between rival systems of belief. Asa means towards this end, they suggest the 
Telaty LY for the development of * metascience' which would have as its subject-matter the informational 
Spa, ES etween centres, individuals, and groups. The present book may be regarded as preliminary 
tevatn ork in Tepaston for these ends. It is to be recommended to those who are interested in the 
tion of their own belief systems. R. H. THOULESS 


ical and Psychical Research: an Analysis of Belief. By C. C. L. GREGORY and ANITA 
ix+213. 15s. 
te the occurrence of events which are 


s 
Ych ) . Y " r, 
‘ological Statistics. By Quinn McNemar. New York: Wiley; London: Chapman and 
ty, TL Second edition. 1955. Pp. vit 408- 48s. net. 4 
7. j thor had not 
" 50, XLI 87-8) by Patrick Slater. The au c 
Despite and changes in the new edition are designed 
M tothe present reviewer Mr Slater's earlier criticism 
EET ult for the mathematically unsophisticated. 
15-2 


G fits - 
tina, "tion M— ÁO 
e eit ic the book for use in intro 
o Pea: x ore suitable for this purpose. Neverthele t 
TS to be valid: that the presentation is a little dific 


232 Publications recently received 


In addition, some topics (e.g. Discriminant Function, pp. 210-11) are treated so concisely that one is left 
uncertain both of what the technique is designed to accomplish and of how the actual computation is 
carried out. 

Throughout, the author’s emphasis is on testing of hypotheses as the primary aim in the application of 
statistical inference, with the binomial distribution as the preferred starting-point of his exposition. The 
development of this theme has led the author to rewrite the chapters on analysis of variance, which now 
receive much fuller treatment than in any other text of comparable length and scope. Anticipated criticism 
of the short space (4 pp.) allotted to currently fashionable nor.-parametric methods is answered by the 
author’s statement that in his view not enough is yet known about their respective merits. 

Most users of statistics have their favourite text-books; while the present reviewer is unlikely to transfer 
his allegiance to McNemar, he has already found the book indispensable, and the Appendix contains a 


particularly handy selection of Tables. BORIS SEMEONOFF 


Transformation Analysis of Factorial Data. By Yrsé Anmavaara. Annals of the Finnish 
Academy of Sciénces, Series B, Volume rxxxvru, 2. Helsinki. 1954. Pp. 150. No 
price given. j 


This monograph is in three parts. In Part I the author presents his ‘transformation method’, of com- 
paring different factorial studies carried out with different populations. In Part II he applies this method 
to a comparison of several of Thurstone’s studies of mental ability. Finally, in Part ILL, he outlines a 
technique by which the residual matrix in a factor study may be analysed to detect further ‘latent’ 
common factors. 
The importance of the problem dealt with in Part I cannot be denied. The author tackles it by drawing 
a parallel between Pearson’s selection theory and Thurstone’s multiple-factor theory. Then by postulating 
a theory of factorial invariance', and using an argument similar to that used by Pearson he constructs à 
comparison matrix’ by which the results of the two studies can be compared. More precisely suppose 
there are two n xr matrices, X and Y, of factor loadings one for each of two samples, where n refers to 


tests and r to factors. Then if the matrix X be taken as the invariant link between the factor scores for the 


two samples—corresponding to the invariance i e 
j of the regres: su y a 
; gression plane assumed by Pearson—and the 


the form (X’X)-1X’Y. gonal to the common factors and to each other, the comparison matrix takes 


es "ig - ume Tt is the rotation matrix required to rotate the factor matrix X into maximum 
eem e icm tes Mute sense, with the matrix Y. It can be obtained quite independently of 
meia bos m of the assumptions made in it. (Indeed the author seems to do so on p. 51). 
E. ee ma " M goa and helps one to evaluate the author's rather far-fetched, if not 
T = m i Pp. 36-7) that ‘the comparison matrix of given factors is independent of the 

p . This must even be the case, for what is concerned is simply that the result of comparison does 


not depend on the direction in which the comparison is made. his statement is t e matris 
n s 
Pp nent is true only while th z 


3 i tudies. This is equivalent i i 
aaa at Eha 5 i quivalent in our terminology to 
p xo Be +e leas a ee for rotation. Here an analogy may be drawn with regression, 
ae pesetas rd z ion lines so there are two comparison matrices, and if comparison is made 
but he certainly does "- AR comparison matrix is (Y^Y)-1 Y' X. The author no doubt realizes this 
that what is Ben, if this "- 2 m Trifthiermare, the analogy with regression leads one to speculate 
matrices, just as the proint TE so a adopted, is something like the product of these two comparison 

Ahmavaara, however, juntifion Me tasted by ak gives the square of the correlation coefficient- 

y E ec ES > 

well-known factor results by Thurstone y using it very effectively to test the invariance of some 

There follows a useful critical revi i i 

7 iew of the s 
expected in a factor pattern with increas Shae aiteite Sept, 
how the author examines a residual matri 
Aja " natrix for |; : 

of coefficients which he calls *residual m iy uas factors by V i a 
Thurstone’s data, that latent common factors that are re " «i 
primary factors to break up into what he terms their Macs 3 

In the monograph the number of errors that occur se 
graphs are too numerous to mention. One safe e Wi 
everywhere one meets them. afe rule would he to read $3 for $2, and $4 for $3, almost 


U-AC tO 
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All in all this monograph provides very stimulating reading and this is especially true of the non- 
mathematical sections. One is indebted to the author for bringing into the open at least one of the greatest 
limitations of the factor technique, that is the need of a satisfactory statistical test for comparing results 
obtained from different experiments. A. E. MAXWELL 


av BerGMann. Longmans, Green and Co. 


The Metaphysies of Logical Positivism. By Gu: 
1954. Pp. x+341. 42s. ? 


Prof. Gustay Bergmann, one of the original members of the Vienna Circle, is known among psychologists 
or his Application ofthe Carnapian technique of artificial languages to psychological theory. The emphasis 
of this work, is however, primarily philosophical, and most of the eighteen essays collected here have been 
Previously published in philosophical journals. 
erginann gives a good account as well as critique of logical positivism, which explains the ‘meta- 
Physics? in the title. He points out that two distinct types of linguistic philosophy have now developed: 
(1) devoted to the construction of artificial languages, cultivated to-day largely in the United States; 
(2) the analysis of philosophical correct usage which flourishes among the therapeutic positivists in this 
Country. He is wise enough not to regard philosophical problems as being merely verbal, but he does im- 
Ply that the technique of the artificial language is the Open Sesame to such problems. He believes, for 
example, that an adequate solution of the mind-body problem exists in terms of such a logical reconstruc- 
tOn of experience, z 

1 'S essay ‘On the problem of relations in classical psychology’, is of direct interest to psychologists. 
de classical psychologists discussed, British writers such as Locke, Hartley, acai tne HE 
te Mentals like Wundt and Brentano, accept a common method of inquiry, introspective analysis. ie 

Titers cithor conceived relationsas analysable into atomistic elements, oras the resultant of a creative psy- 
rc logical act. They however overlooked another possibility which forms the very core of the nare 
ent Gestalt, doctrine, namely the irreducibility and immediacy of relational experience. Bergmann’s 


an of classical psychology is then not that it was unscientific, but that it did not adequately take 
‘count, : 2 


of relations as immediately given experiential elements. , 

"Sprinkled as it is with logieal formulae this book is at times far from easy reading. Nevertheless, it 
Tepay Study by those psychologists who wish to obtain some insight into the linguistic vagaries of 
€ modern philosophers, - eae 


Will 
Som 


Die p à 

te Frustration in persónlichkeitspyschologischer Beleuchtung. By REINO PALAS. l Annals 
of the Finnish Academy of Sciences, Series B, Volume uxxxvr, 2. Helsinki. 1954. 
Pp. 110, 400 Markka. 


lt Mom Seneral survey of the part played by the concept of ‘frustration’ in contemporary p 
itom d aa ‘a state of affairs in which a living being is prevented by some obstacle, oe os à = 
indiy qo ning its goal’. The author goes on to consider causes of frustration, reactions hee np» ` s 
Various al differences in ways of coping with frustration. His material is drawn from reud, on 

There ; offshoots of Freud’s work, from Lewin and his pupils, and from recent American contributions. 
"he ote also references to Scandinavian and German writings which are less accessible to ourselves. 
tha Author's success in keeping abreast of recent developments, especially in the U.S.A., compor more 
Signs E ^ Ourably with that of most continental psychologists. One must, however, admit € ii we 
Merica, MS remoteness from the places where most of the work he describes is es m > » a 
Point : n Psychologist in the thick of current controversies, he must seem oceasional y to have Eie z 
hologist, 'S Monograph is likely to be valuable as a convenient means of pra —— p e 
More e 8 in the picture. But it will not have much that is new to tell English-speaking rea b 


a s F z = 
Isfactory summaries of the field are readily available. D. E. BERLYNE 


Quy 
i 
"n Development, By Joux 


Tho as °Graw-Hill, 1954. Pp. vi+476. Price $6.00. 

hti a Sf this book, explicitly stated in the preface, is to satisfy the ‘need for a text that eT ject d 

li age Span from conce tion to old age, devoting about the same amount of space to o S reni un 
(09 Pattern of the eum largely determined by such an aim, emerges very clearly. Eac. i 


y Wi le 
P. Zupex and PATRICIA ANNE SorsEnc. New York: 
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whether it deals with the senses, learning, emotion or attitudes, traces the behavioural changes which e 
as the individual progresses from infancy, or earlier, through childhood, adolescence and adulthood to ol 
M prodnata half of the book is physiological: the first eight chapters deal with genetic factors in 
behaviour, and neural, glandular, physical, motor and sensory development. For the rest, learning. intel- 
lectual development, emotional development, social development, changes of interest, attitudes and 
personality are given a chapter each. " y 

The scope of the book is thus enormous, and inevitably the pint pot will not hold several gallons. Yet 
one would hesitate to call this a superficial book: rather, the authors have chosen to deal with each topic 
from one particular point of view, the developmental, and to limit themselves severly to this. There are, 
however, some strange omissions—a chapter on learning and symbolic processes with no reference to 
Hull, Mowrer or Miller; & section on intelligence and mental factors with no reference to Spearman or 
Burt. 

The major achievement of the authors lies in bringing together, in one reasonably sized volume, 2 
tremendous amount of m^terial, a great deal of it the result of recent research, which previously was scat- 
tered abroad in innumerable journals and text-books. They have collated this material and presented it in 
a well-organized text-book, lucidly written and very well illustrated, which should prove extremely usefi ul 

to students of developmental psychology. The bibliography, containing well over 750 references, is evi- 
dence of the wealth of material provided, though in a book of this kind one might argue for a separate 


bibliography for each chapter, rather than one covering the entire book, ELIZABETH FRASER 


A Dynamic Psychopathology of Childhood. By Laurerra BENDER. Springfield, Illinois: 
Charles C. Thomas. 1954. Pp. xiii 4-275. 54s. 


This is the third of the Bellevue studies in Child Ps 
authors, Lauretta Bender and Paul Si 


Psychosurgery and the Self. By M 


ary Francis ROBINSON War w 
Yo SON and Warre seman. Ne 
rk and London: Grune an, WALTER Freeman 


d Stratton. 1954, Pp. ix+118, $3.00. 


an 


my is apt to bring about real, if elusive, 
udy. And he was singularly lucky in es 
es of perceptiveness and humanity 


—— Á 
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appreciation of himself in relation to others, and no longer depends for his self-respect upon the acceptance 
or approval of his fellows. He is, in short, a simplified preparation of Homo sapiens. 

The tests described are mainly directed to assessing in more quantitative form these changes in the 
leucotomized patient's attitude to himself, his past and his future. They are based largely on the extent to 
Which the patient talks about himself (and to a lesser extent on the ways in which he talks about himself) 
in the course of a contrived experimental interview. Control studies are reported with comparable 
Psychiatric patients who had improved without operation. The results undoubtedly indicate some failure 
of Self-critique and diminished interest fh one's own past and future as characteristic long-term effects of 
Operation. The results of an additional method, quaintly called a ‘Sensibility Ques ‘ionnaire’, point in the 
Same direction, In general, the test results convincingly bear out the clinical observations which inspired 
them. They do not, however, throw any new light on the mechanisms responsible for personality change. 

Tt will not escape the psychiatrist that the bulk of this work was carried mut with patients who had 
undergone So-called standard leucotomy—in which the extent of surgical damage is fairly considerable. 
These Operations are now increasingly giving place to more limited types of leucotomy, and it is notable 
that in the few cases reported here in which less extensive operations were carried out the disturbance in 

Self-continuity’ was correspondingly diminished. ? 

"his little book deserves the sympathetic attention of psychologists—and not merely of those whose 
routine work takes them into the clinical field. Without venturing an opinion on the rationale of psycho- 
Surgery, or on the vexed question of whether its psychiatric gains outweigh the losses, this book may be 
recommended to all psychologists not yet so atrophied by professional involvements as to have lost all 
Curiosity about the human mind and its obscure dependence on the brain. Had William James been alive 

9"day, it is not too fanciful to suppose that he might willingly have written a Foreword. 
0. L. ZANGWILL 


Emotions and Bodily Changes. By FrAxpERs DuxBAn. New York: Columbia University 


ress; London: Geoffrey Cumberlege. Fourth edition. 1954. Pp. xxii-- 1192. £6, 
This y, à 
dig i known book has now reached its fourth edition, which incorporates supplementary material and 
i nM bibliography. The changes all appear to be in the nature of addition, without subtraction or 
ants itution. The original theoretical introduction is still retained, although much of it has now rather an 
Miquated flavour. 
ludin, "portant, new material is chiefly in the Clinical sections, under the headings of Metabolism (in- 
Scisa © Problems associated with the feeding of infants and children), Genito-urinary System, Special 
include Tgans (under which heading hysterical sensory abnormalities are presented), and Bones, which 
y 


on en the section on Dentistry and an account of how its application in that field emptied a Dental 
: ice, 


he mai 
ae i features of the book are familiar. It may justly be described as a mine of information, although 


" Fs a certain implication that some digging, sorting, and refining is necessary. 

Without Coretical approach the author manages to combine the organismie and the psychoanalytical 
alist comfort. It is arguable, however, that the system implicit in the clinical sections is tacitly 
The clini 

Cal Pe ie reports, abstracted to the number of some five thousand, did not yield any controlled clini- 

ofi Iries to Sampling, but this was perhaps merely the reviewer's misfortune, At all events, this type 


retical. "i a be said to bull large in the field. No definitive answer can therefore be expected to theo- 
estions, 
the 


ve lue of the book, then, to the academic psychologist, is largely limited to a surreptitious glance at 
Own t * on his Own symptoms. To the clinical psychologist it is a five-thousandfold repetition of his 
Presume, 9! experience. To the practising physician, and perhaps more particularly specialist, at whom, 
fication Y, the book is principally directed, its value could be considerable. This is, no doubt, the justi- 
Somewhat. the Clinical presentation, system by system and organ by organ, which otherwise appears 
book clumsy and repetitive. Symptoms can be looked up as in the usual types of medical reference 

Wha retical Sections skipped, and suspicions crystallized. 

MIT «P this leads to an adequate therapeutic approach is open to some doubt. This cannot, however, 
trium Ly be Tegarded as a fault of the book, but is, rather, an unfortunate consequence of the spectacular 
thag thinks the analytical approach in medicine over the past fifty years, of the short-term dividends 


i À : 
Mg in terms of ‘diseases’ rather than ‘disease’ has paid. J. A. L. NAUGHTON 
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S innra c ] z with 
Medical Treatment of Mental Disease. By D. J. McCart Hv and K. M. Ca 
sections by eight contributors. Philadelphia, Lippincott; London: Pitman. 1955. 

Pp. xx +653. 96s. net. 


This book is to be welcomed, if only because the authors seemental disorders as a part of Sie dece 
to be treated as medical problems. They see psychiatric cases as Sick people to whom one e an ni d 
fundamental rules of general medicine. For this emphasis they are to be lauded. Whi lc a e dm 
differences in style and viewpoint of the various contributors can be detected, the orientation o d S E 
is fundamentally in favour of the organic as opposed to the psychogenic basis of psychiatry. They E 2 
an organic or toxic aetiology for the vast majority of mental diseases, using this for the study and Ex: 
ment of the case. The concepts and treatment of mental disease are dealt with as matters of diser Ses 
chemical, physiological or pathological processes affecting brain function. Emotional factors are siti 
nized as being important, but more often as the effects of disease rather than the causes. No iu : 
mado to integrate the dynzmic and purely psychological aspects. The authors believe they are qu ing 
themselves to fundamentals of proven scientific value and hold the view that only on an organic basis can 
psychiatry advance scientifically. : M . — 

In many respects, the book is out of date: the detection of hidden infection in the body is stresse aS 
one of the most important aspects of psychiatric diagnosis. This emphasis on focal infection will to many 
psychiatrists be a return to the early part of the century when ruthless eradication of ‘foci’ was the order 
of the day. The section on personality is disappointing, as is that on examination of the patient. An 
extreme mechanistic approach is overemphasized by the constant reference to the human body as 5 
“physical machine’ which must be got into a ‘good shape of working efficiency’. Modern physical methods 
of treatment such as ECT and insulin coma are dubbed under the global title of ‘The Drastic Therapies + 
Among these the prominence and favour given to tr 
convulsion as an anaesthetic would hardly be viewed with favour in this country. 

In spite of these criticisms this book contains much sound common sense. The medicolegal aspects of 
American psychiatry are well and interestingly dealt with. Psychiatrists who read it will probably be less 
likely to overlook coexistent physical disease in their cases. The stress on pharmaceutical therapy of men- 
tal disorder reminds us that drugs can control symptoms while other methods are given time to take 


effect. The book rightly emphasizes the role of the family doctor in the treatment of mental disease ; and 


it is he, rather than the psychiatric specialist, who may find the message in these pages of value. 


‘ansorbital lobotomy using an electrically induced 


J. A. HARRINGTON 


The Psychological Variables in Human Cancer. Edited by J. A. GexagnELLI and F. J. 
Kirkyer. California University Press ar 


id Cambridge University Press. 1955. 
Pp. iv--135. 22s. 6d. net. 


This book reports a symposium held in 1953 in California, on investigations which tried to evaluate the 
relationship, if any, between human personality variables a; 
have been held at 


j r il à nd neoplasms. That such a symposium should 
M d all will surprise many. The editors recognize that this is a difficult 
misinterpretation and error, and rightly stress t] 


subject prone to 
until further research has bi 


iewed in a eritical light 
observations alleged to 
pread of malignancy are correlated with 
i 55, as measured primarily bY 
and inhibition, as measured bY 
profiles were shown to be 78% correct 
1 into slow- and fast-growing tumour? 
d the validity of the psychologic® 
urpose, and the correctness of the 
lts can be interpreted. The exper 
ay readily arise; observation? 


lassifieatior 
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interest. He found the incidence of cancer in schizophrenics about half that in the general population and 
occurring at a later age; an exception being the paranoid schizophrenic in whom cancer occurs about four 
times as frequently as in the general population. The implication that cancer growth may be influenced 
directly or indirectly by psychological factors should not be taken too seriously in the present stage of our 
knowledge. Theories to account for relative immunity are legion and there are good a priori reasons to 
Suppose that the solution will not come from the field of psychosomatic medicine. 

The book makes one thing clear: that we lack the proper tools and techniques to investigate such a 


problem adequately at present. Until We do, it is doubtful if further extensive research in this field is 
Justified. J. A. HARRINGTON 


Psychomotor Aspects of Mental Disease. An Experimental Study. By H. E. Kixc. Cam- 
bridge, Mass.: Harvard University Press; London: Geoffrey Cumberlege. 1954. 
Pp. xiv+185. 28s. 


5 ate & " . 5 
This is an interesting experimental study of psychomotor ability in chronic mental patients. A battery of 


Objective tests was used, including reaction time, speed of tapping, and finger dexterity, and some 300 
Patients and controls were tested in all. Very marked differences were found, and the author quite rightly 
eels that the defects in mentally disordered patients unearthed here are of fundamental importance, from 

oth the theoretical and the practical point of view. His conclusions certainly fit in well with those of 
Others who have used objective behaviour tests on neurotic and psychotic groups of patients. 

It is doubtful if this study really is worthy of presentation in book form at the price of 28s. The text is 
padded, partly by lengthy discussion, partly by excessive documentation in the form of figures and 
diagrams, The eitthor justifies this on the grounds that it makes comprehension of numerical material 
casier for the uninitiated. This seems a doubtful argument; anyone unfamiliar with means and standard 
deviations is unlikely to derive much benefit from diagrammatic representations either. 


H. J. EYSENCK 


Psychotherapy and Personality Change. By Cart R. Rocers and Rosarixo F. Dymonp. 
Chicago: University of Chicago Press. 1954. Pp. ix-- 447. 45s. 

The public 

Ne 

Orw 


ation of this book, which reports some results of the Chicago experiment on the effects of psycho- 
"py, has been awaited with impatience by many psychologists who had heard of this ambitious project, 
are had seen preliminary communications. Its final appearance will provide psychologists and psychia- 

S with considerable material for thought and for discussion. In essence, what the authors have done 


las >] PE od H H " 
da n to select a small group of clients who came to the University of Chicago Counselling Centre, 
nist 


Perfor 


n at te 


People w 
Calle, ao 
th 


Theo r a follow-up period of 6-12 months. ^ "wee v 
for the "come of the experiment at first sight seems to be very positive. There are considerable s angi 
etter after therapy; no such changes are reported for the control group; and only very small changes 
at gd in the * own-control" group during the waiting period. These results, however, cannot be accepted 
| 76 value, In the first: place, the measures taken, i.e. questionnaires and T.A.T., are highly subjective 
Presumably subject to suggestion and social pressure; they would be acceptable as part of a larger 
Selye ty, including objective and physiological measures, but they certainly are not e ep Lx 
i to 9 provide acceptable proof of the effects of psychotherapy. Secondly, the aut e? us : I ma 
9f t as Contro] against which the improvement of the therapy group could be ——— " ! sb ud 
there | Whole Problem is disingenuous. A control group made up of normal people lel men zu 
Pass, ason to expect from them any improvement from the normal status simply beca 


18 no re 
age of time. As regards the ‘own-control’ groups, this might at first sight seem to present an adequate 
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control because the same patient’s progress is assessed during a non-treatment period and rom 
treatment period. This would be true only, however, if the two periods were comparable in length. l a 
been unable to find any detailed statement regarding the length of treatment period, but the impr epis 
given is that this period was considerably longer than the 60 days of non-treatment. Consequently, "es 
might expect the effect of spontaneous remission to be much greater during the lengthy treatment ie 
than during the short non-treatment period, so that the effects of treatment and spontaneous remissi T 
would become confounded. This would appear to be the greatest weakness of this experiment and one 
which makes it impossible to accept the results at face value. i ; 

A third argument is likely to be put forward by psychiatrists more familiar with the more serious type s 
of neurotic disorder. Most of the ‘clients’ taking part in the experiment appear torhave been suffering 
from very minor forms of disorder, which in this country, at least, would not be dignified by the term 
‘neurosis’, and which would not, by and large, receive or request any kind of psychotherapy, One cannot 
necessarily argue from effects produced in what appear to have been fairly normal people, largely under 
situational stress, to what might happen with seriously ill neurotic and psychotic patients. The reviewer 
finds it difficult to evaluate this third point as no detailed evidence is given by the authors of this book on 
this crucial point. D: 

In discussing what appear to be the three main criticisms of the experimental design, no mention has 
been made of a large number of small criticisms, most of which are mentioned by the authors themselves; 
and which may have a very powerful cumulative effect. There is no room to discuss these in detail, but the 
reader will be aware that at each point experimental ri 
the clients. The decision to do so was based on ethic: 

Carl Rogers, in his introduction, 
Hutchins he says: 


igour has been sacrificed to the putative interests of 
al grounds which it would be pointless to discuss- 
provides a fitting comment on this work. Adapting a saying by Robert 


‘Tt isn't a good research in psychotherapy; it's just the best that there is.’ The reviewer 
cannot disagree with the first part of this sentence, but the fact that he is forced to agree with the second 
part is an adequate comment on the work th 


at has hitherto been done in this important area of psycho- 

logical research, H. J. EYSENCK 
Group Therapy for Mothers 
Blackwell Scientific P 


This short book by a lay 
ofa psychoanalytically oriented met) 


of Disturbed Children. By Heuun E. Duniix, Pu.D. Oxford: 
ublications Ltd. 1954, Pp. xiv+125, 25s, 
psychology, reports about 15 years of experien’® 
y e applied in about 100 groups of mothers meeting onc! 
B Mea Vr s ba ontributes a great deal to the improvement of relation? 
Moe, mee ar Lom PR : ng independent therapeutic work with children. ADY 
e : H 1 Ts x ily € 
AES nés must claim attention from child guidance clinicians and family 025° 
denne : clearly that of a sensitive and experienced therapist, and the discussion and brief 
Strations contain many insights and Suggestions which gro tapi il 
z $ therapists will find useful. 

particular interest are some suggested criteria for selecti “ae ; bag 

t ‘ selecting members of th T made 9 
transference relations within the ‘oups iscussi tlle uhm es 
erac groups and the discussion of the suitability of this form of therapy fo 


ok falls far short of the claims ha 

F pag > made for it in Slavson’s | d somew 
pontifical Foreword. It makes only very limited contributions towards the devel s ie ationale $0 
group psychotherapy, and the possible differences bet. M DAN 


and that in group therapy in ge: 


more about the effect on the therapeutie proce: jenti: 
: ss of 

relation, for the use of this fundam i a 
side the group, 


1. PHILLIPSON 
Group Discussion. Edited by Jons Burr M 
Education. Pp. 92. 3$, 6d. ON. London: Central Council for Heal 
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opening articles is presumably addressed to the would-be group leader and ranges from the formal 
Procedure involved in running group meetings to thumbnail sketches of types of group members with which 
the leader might have to deal (e.g. The wanderer, the silent the shy, the monopolizing, etc.). The remainder 
of the symposium deals with the application of group dise ion to the teaching of school children, youths, 
Students, the general public and industrial workers, and closes witha discussion of group psychotherapy. 
, The majority of these articles, although interesting and informative, overemphasize the role of the leader , 
Insuch a way that he is too often seen as an all-secing, omnipotent eye functioning outwith the group. The 
Point that the leader is at the same tiine a member of the group, subject to the same forces as other 
members, tends to be neglected. An article by Dr Polanie on the teaching of students by group discussion 
does dea] more cogently with the function of the leader. He warns against the danger of the leader viewing 
the discussion as a group tutorial and stresses the leader's main aim as being— to merge with the group 
and disappear’. Dr Anthony’s discussion of group analysis contains much that is relevant to the func- 
tioning of any group of people but, unfortunately, this is the last article in the symposium and its rele- 
Vance to other types of activity groups previously mentioned may not be too obvious. : : 

. Two articles merit particular mention for their originality and interest. ,Miss Kelbie describes an 

Interesting technique of spontaneous group conversation used first with post- var refugees in Germany. 
€re the members of the group are given the general theme of childhood meniories at a particular age and 
encouraged to make personal contributions. She points out the advantage that all can participate 
easily and that the happy memories shared are easily projected into the group to promote positive 
tendly group feelings. The dangers of negative feelings resulting are also discussed. The basis of this 
technique has much to link it with that of group analysis in a more superficial and direct form. 

After the initial articles dealing with the form of organization and running of discussion groups and com- 
Dittees, ete., and detailing the different roles of leaders and members within these groups, it is somewhat 
of a relief to read Beatrice Pollard’s interesting account of the Quaker Group: "There are no rules, no 
Standing orders, no rules of procedure, no motions, no commitments, no closure motions or any of the 
other apparatus with which the world of committees is familiar. The Quaker group, in fact, appears to 
Tepresent, a halfway-house between the formal business meeting or committee type of group and the 


M 1 > 
zely Psychoanalytic group. A. MCGHIE 


Time Distortion in Hypnosis. By LixN F. COOPER and Miron H. ERICKSON. Baltimore: 
Williams and Wilkins Co.; London: Ballière, Tindall and Cox. 1954. Pp. ix+191. 
31s, 6d. 


Part y 
Jects, 
inje 


(158 pp.), by Cooper, reports ‘pilot experiments’ (some previously published) with fourteen be 
> Mostly students, on phenomena during ‘time distortion’ and ‘time manipulation in hypnosis: viz. 
o tion ofsound signals into hallucinatory activities; learning, motor and non-motor; review and practice 
is án eviously learned material; association ; mathematical and creative mental activity. à Time conta 
Nate ned as increase of seeming duration over clock reading, although the subject experiences tl he e 
Would. activity; its most important implication is the possibility of accelerated mental activity, which 
Sub viously be of tremendous practical significance. ie ; 
Thies T (28 pp.), by Erickson, describes therapeutic application in 6 patients. — Bee 
er = 2 at best an amateurish attempt at research. There is no reference to the experimental pos kon Bus 
: ption, hypnosis, thinking, etc., only to the authors’ own, * communications’, ‘suggestions’, ete. No 
ee evidence of accelerated mental activity is adduced, only anecdotal data, e.g. counting 821 jelly 
is th S from a shoe box in a seeming duration of 10 minutes, actual time 10 seconds. The clinician s defence 
Tegay; false dichotomy between scientific and human interests. The fundamental fallacy is that Sed 
vig, ded as a thing to be measured instead of as itself a measure, ‘experiential’ time being but = ind 3 
TE “estimate of ‘physical’ time. Since its nature is not yet understood, to use hypnosis as x : Tin 
fecti: Of object of research is premature. What these workers have done is merely to have i $ : 
\veness of their hypnotic suggestion, contributing nothing towards understanding the status o: 
"etie experiences, J. E. MACDONALD 
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The Hands of Children: an Introduction to Psycho-chirology. By Juris SPIER. ee 
Edition, with an Introduction by C. G. Junc. Translated by Vicror per 
Illustrated with 86 drawings by F. W. W. Siuox and 69 Plates. London: Routledg 
and Kegan Paul Ltd. 1955. Pp. xvi+199. 28s. net. 


The first edition of this work was published in 1944. The new edition contains a second — 
Herta Levi on the hands of the mentally diseased, with 46 plates to illustrate it, in addition to the fi 
appendix on specimen analyses on the hands of children, which is illustrated by 23 | plates. — 
The body of the book consists of eleven chapters setting forth the theoretical foundations o i : 
chirology and its application to the hands of children. To the empirical and experimental psycho! og S 
book of this kind offers maiy problems and little help. It has developed out of traditional = A 
uses its language. Like graphology, it has adopted Jung’s psychology as its theoretical background, T i 
claims to be the intuitively established basis of a scientific approach to the psychology of persona ae 
Exac*ly how much of it weald survive strictly scientific and experimental tests, if they could be applic E 
remains problematic, though it contains numerous significant observations. Herta Levi shrewdly poin i 
out in the preface to the second edition that, as a scientific method, chirology is still in its infancy E 
requires a good deal of body-building nourishment in the shape of factual data and statistics, but adds 


that very few of us have the great intuitive powers of a Julius Spier, and therefore have to rely more on 
scientific methods and exchange of information ! 


R. W. PICKFORD 


Low Intelligence and Delinquency. By Mary Woopwarp. London: Institute for the Study 
and Treatment of Delinquency. 1955. Pp. 24. 1s. 6d. 


This pamphlet reviews a 40-year old controversy on the relation between low 


There is also a brief report of an intensive study of a small group of deling 
‘low intelligence cannot be regarded as an important causal factor in delin 
has any relation at all to delinquency is not settled, owing to the difficu 
factors which accompany delinquency and depress test, Scores, 
but the pamphlet performs a valuable service in its concise 
references in 16 pages. On this topic, 
affairs not unknown to the social scienc 
inconsistencies and present finding: 


intelligence and delinquency- 
uents, The conclusion is that 
quency’: whether intelligence 
lty of controlling the cultural 
This conclusion is probably not surprising + 
review of the literature, summarizing 66 
Successive investigators obtained conflicting results, a state o 


es, which tends to discredit research. The writer tries to resolve 
s from the accumulation of results, J. D. NISBET 


" e" e 
great emotional significanc 


3 plete DistapresentaMon- m 
1 ay combine to produce data of low validity. Thus th 
need for caution in interpreti h studi E zd 
Studies and the need for oth regulated in 
plement them must be emphasized, leni id 


work at the prese 


A , „ative 
geofmaterial. But, asin much comparativ" 

panies show u 

Believing in the 


Y i E P the gaps and uncertainties in our knowledge: 
pervasiveness of sociological factors, the reviewer agrees with his main thesis that these 
factors a i a profound influence on human fertility. The studies quoted appear to indicate this 
assumption. However, at present it seems impossible to do mon i "por 
c. m p more than to formulate fairly general hy! 

The book, then, serves as a valuable ex 
statistical material somewhat dubious. It mus: à 


idence is at times a little thin and th¢ 
tion of the complex inter-relationships 


blazing a trail, not as a definitive ase” 
man fertility. 


Y om ———— 
e ————Óf————————————— d«aeà 
X 
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Sea and Society. By Kennera WALKER and Perer FiürCuER. Harmondsworth: 
Penguin Books. 1955. Pp. 251. 2s. 6d. 


This book is concerned largely with the question, * What is wrong with sex in the modern world?” The 
Authors take the view that much is wrong, and that sexual disorders are symptoms or aspects of unsatis- 
factory conduct of life in general, which in turn is due largely to the inhibiting and distorting effect of 
attitudes widely engendered in a highly grganized * mass society’ upon individual spontaneity and values. 

his is regarded very seriously indeed—as ‘a matter of life or death’ for our civilization. While one may have 
Sympathy for the general thesis (which is by no means new) one may well doubt whether the situation is as 
bad as the authors make out, and whether the outcome is likely to be as disastrous. 

In the course of the book, many sensible things are said, as in the chapter ‘Sexual Morality before 
A larriage’, and some less sensible things, as in the chapter ‘Introduction to Neurosis’. There is a tendency 
for "typical? cases to be referred to without any evidence as to how typical they are, and for statements 
to be made without adequate basis being indicated; for example, ‘It is not surprising that emotional 
Maturity is a rare phenomenon in the modern world.’ ^s nt 

E 


D. GRAHAM 


W orking-class Anti-Semite. By James H. Ross. London: Tavistock Publications Ltd. 
1954. Pp. xiv+239. 15s. net. 


In this Study the author interviewed a near-random sample of 103 Bethnal Green working men and rated 
them on anti-Semitism and a number of personality variables, such as degree of social isolation. He 
95tained information on experience of unemployment, presence of Jewish workmates and so on; and 
attempted to relate the anti-Semitic personality to the background of the subculture of the district. 
the results show that only one man in eight of the population is completely tolerant, but over half the 
Temainder have to be openly invited to express their anti-Semitism before they will do so. The correlations 
etween anti-Semitism and the personality variables rated were modest (0-33 to 0:57) but in the expected 
"rection; no Significant relations were found between anti-Semitism and any of the environmental factors 
PAL In general the findings, such as they are, do not dispute any of the current views in this 


oe Moat interesting and potentially useful technique to come from this work, is the author's riette of 
Tinia pati Semitism according to the amount of provocation required to elicit a prejudiced remark. This 
a of the focused interview would seem to have many uses, not in this field alone, It is thus all the 
questi fortunate that no attempt was made to validate the a priori classification used against, say, 
tom S Peires or systematic case studies. The problem of the validity of making personality assessments 
suspect 7o-minute doorstep interview is nowhere tackled; and most of the correlations presented are 
ae e the grounds of non-independence of the rater: . 
sociolo SANAT inadequacy must be noted; the author’s cine to relate the psychological and the 
Psycho material, This is done by means of the concept of typical personality . For the social 
Should ı gist, whose interest is in measurement in the social sciences, typical’, if it means anything, 
hag Mio the mode ofa modal distribution. Its use should be restricted to cases where this distribution 
in Soh rst established ; otherwise explanation in these terms becomes too easy. ‘So easy’, as Cattell said 
à ite connexion, ‘as to be worthless’. ] : " T 
thig a € of these criticisms one must welcome this book as the first Site pt to study anti emitism in 
to ntry on anything other than the questionnaire level. In a field where we have happily become used 
eot ot of on-going team researches of the California and Maudsley groups, it is inevitable that the 
ution of one man working for two years should be considered as little more than a brave try. The 
a O68 serve, however, to emphasize the need for co-operative research and highlights the difficulties 
Psychologist tackling this task alone. DEREK PUGH 


by an 
Christian L 


ife and the Unconscious. By Dr Ernest WHITE. London: Hodder and Stough- 
ton, ý 


i 1955. Pp. 190. 10s. 6d. 
"a; 


dog; nee Ssing the value of any book two things need to be kept in mind: (1) What it contains—not what it 
Say ? (2) For whom it is written. Dr White's book is an attempt at showing how the Christian faith 
uence the levels of the unconscious through the operations of the Holy Spirit. He distinguishes 
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between Conversion and Re-Birth which works ‘secretly’ in the true Convert’s mind. On the whole the 
book is orthodox on the religious side, and shows a distinctly eclectic analytical approach on the psycho- 
logical. But the author has in mind Christians who are puzzled by the apparent dichotomy between 
religion and modern psychology. Readers who are biased against the former will find it difficult to appre- 
ciate the fundamental premises of the author, and those prejudiced against the latter are likely to reject 
the necessity for defining the mind in the way he does. This does not mean that the work is without merit, 
because it has considerable value for those who are willing to read it sympathetically. At times one gets 
the idea that Dr White’s own religious beliefs intrude upon his work as a medical psychologist, but it is 
hardly likely that he is guilty of proselytizing, for he must know that no lasting good comes from the 
imposition of ideas on sick minds. The whole aim and purpose of the book is positive in the sense that it 
shows how religion can be aided by psychology, and how the human personality can be enriched through 


faith and religious experience. 
‘ Ex W. E. SARGENT 


A Dictionary of Pastorsl Psychology. By Vercitius Ferm. New York: The Philosophical 
Library. 1955. Pp. xi+336. $6.00. 


The comprehensiveness of this book and its breadth of description could earn for it the perhaps more 
impressive title of encyclopaedia. In addition to the large number of psychological terms adequately 
defined, many subjects within the field of pastoral psychology are expansively treated, e.g Pastoral 
counselling occupies 41 pages—a small book on its own. The volume is fairly well up to dite end could be 
extremely helpful to ministers in search of reliable principles on which to work ium confronted with 
human problems, or in understanding new concepts relative to a pastor's life. The m ss references 
lend clarity and there are pertinent suggestions for further reading. A munibesgt auth orig "p n ecialists 
in their own fields, have contributed specific articles. Being an American, the mem ve quotes 


many of his own countrymen; one wishes, however, that a li i i i 
the British field of Pastoral Psychology. ' i a little more room had been given to writers I 


w. E. SARGENT 


Answer to Job. By C. G. Juxc. Translated by R 
Kegan Paul. 1954. Pp. xviii 4- 194. 13s. d. in i aaa 1 


This book makes difficult, but rewardin; i 

s g. reading to the reader w! i 
thought. To th: rho i ili i Min oras ; 5 em 
sat f; dia Logs e is not familiar with that discipline, it eee E 2 ue “To any 
a i uch more rewarding if the translation were better: th T A me ing 

m s obscure to the colloquial, and it often jars unnecessarily TTA uneven; p 

e theme centres round the existence of evil : 

EE à Decr evil, and the development d of 
ness eye A E of their own darker side in order to achica wh d Me riii pé En 
ies insight, offers a challenge to God, and the book thereaft ie Ppa ar wal 
sion, traces the development of self-awareness and o md 


s two aspects, the psychology of religio 


contribution to the latter. mself, in this book, made a rare and origin? 
A. M. BILVEP 


Olive Schreiner: a Study in Latent Meanings. By 


Witwatersrand University Press, 1954 E: Marton V, FRIEDMANN. Johannesburg’ 


Jm 
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, The study suffers from the usual disadvantages inherent in its approach. Any unusual work—whether 

art’ or not—is generally the product of an unusual personality—statistically ‘abnormal’. It is in the 
application of qualitative criteria of abnormality, therefore, that the approach adopted by Miss Friedmann 
may be valid. The neurotic is, compared to the artist, relatively helpless in the face of his difficulties, and 
resorts to inadequate forms of behaviour, which the clinician has little hesitation in labelling as patho- 
logical, There is some doubt in the mind of this reviewer whether this word can, without undue simplifica- 
tion, profitably be applied to the creative activity of the successful artist. 

ah the present instance, Miss Friedinann has thrown considerable light on the reflection of Olive 
Schreiner’ own life in her fiction, though little is made of the political works and influence of the woman 
who has been called ‘the first suffragette’. Reaction against oppression, even though unusual in the 
5 outh Africa of 1900, cannot be regarded simply as maladaptive behaviour. 

This book does not nor can it be expected to, answer the question ‘Why was Olive Schreiner a great 
artist?*, but it illuminates what she wrote, and contributes to our knowledge of what her writing meant 
to her. This year is the centenary of her birth and this study, though slight, is a not entirely unworthy 
monument to its subject. á . S. 8, ES 


The Function and Training of Mental Nurses. By A. N. OPPENHEIM. London: Chapman 
and Hall. 1955. Pp. 85. 12s. 6d. net. 


"hy 

Twenty years ago the duties of mental nurses were restricted to the custodial care of the mentally sick. 
the mental nurse has had to fulfil duties more 
More recently, mental nurses in some Units have had to fulfil 


of mental nursing at the Bethlem Royal and Maudsley Hospitals 
has received considerable publicity in the Nursing 
king, and could well be taken as a model for similar 


i " Oppenheim’s occupational study 


peri, 


ormal Training at the end of the book, the 16 lectures on Psychology 


“cording to an Appendix on Fi 
Les by the Sister Tutor and by *a doctor'. One wonders 


E in the nurse's three-year course are given 
linical Psychologists are not asked to give any of these lectures. RALPH HEDHEBINGPON 
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SIR GODFREY THOMSON * 
ə 1881-1955 


2 Over Ottercap Hill they cam in 
And so down by Rotherley Crag 
Upon Greenleighton they lighted down. o 


“5 ee heart, it may be, rested in the hills and moors of Northumberland. One of 
in which , gu was on the influence of Northumberland's geography upon its history, 
his aie raced the paths of marauding Scots, and of the far-spreading Romans, upon 
ben mias county. The Scots might taunt a Perey under the walls of Newcastle: but 
echoes in 2 Ris Douglas at Otterburn. The stirrings of the border, it seems, found deep 
Pain che Godfrey s life, his work, his personality. He loved regional things. There 
of superior nt and pride, perhaps, in his belief that the hill stock of Northumberland was 
raiders of S mia descended not from a peasantry, but from the bold ‘reivers and 
Pitted ai » marches . the men of Rotherley, Carter Bar, and Greenleighton, ‘who 
of the on wits sgamos the equally alert Scots across the border’. Little is ever heard 
"a de io Northmen into the wilds of Roxburgh or beyond: but it may have 
T ed Some such thoughts that Godfrey Thomson left Newcastle for Moray 
scholatlin 3 oars ago—taking with him, however, chivalry and keen intelligence, 
en eis and wisdom, to live and commune with the Scots as one of them. 
is Worle je px I am sure, who are better qualified than I am to-appraise the man and 
about him » I knew him in some sort of a personal way for over thirty years, and heard 
and I was bie: ee that when I was a boy. As Professor Thomson he was my first mentor, 
lere are a laps the first of his students of N eweastle days to pursue some of his interests. 
lis sori her bonds connecting us, some academic, others inconsequential but warm 
ung Godt, Bos these matters perhaps give me the privilege to write about him. The 
and Physics ey went to Rutherford College in Newcastle, and then studied mathematics 
Sed to 7» at Armstrong College. There was a common thread, to which he himself 
S childh, aw attention, between his early invention of a compound pendulum and 
V was A fascination with clocks and watches, and between these matters, for which 
Sampli ays possible to develop elegant mathematical expressions, and his later interest 
the o ing theories. The beating out of sine curves is perhaps not very different from 
to omplex throbbing of a human brain. A single strand of motivation. therefore, seems 
"n throug} ll Sir G ra "s MH CN dul n hisl 
Quisite + gh all Sir Godfrey s work, from his earliest paper on a pen ulum, to his atest 
fro m ailpieces on The Geometry of Mental Measurement. What the motive stemmed 
for no doubt lay deep, if not inquiet, in his heart. But what it fashioned is wide open 
,, Nyon me é . . FN" 
hiis e to see, For it is given to very few to combine constructive judgement and 
‘lity eit as completely as did Sir Godfrey. His Factorial Analysis of Human 
“pound still by far the most readable account of factor analysis available to us; and to 
ty these intricate matters so cogently is, as Thackeray said of Macaulay, to read 


en : : 
abo Y books to write a single sentence, or to travel a hundred miles for a single line 


6 à country’s beauty. Sir Godfrey was always supremely lucid. His expositions are 
Gen. Psych. 46, 4 
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crystal clear. But to this ne added a fine eagerness for truth, and a sharp revolt pir 
arbitrary assumptions. His Northumbrian forthrightness was never better put ta € 
than in his famous stand against all arbitrary assumptions in Spearman's Theory o ‘ 
Factors. But for every critical probe there was always added an eagerness to » 7d 
ledge the merits of any théory, and a punctiliousness in giving credit where it was du - 
It was characteristic of the time, only thirty or so yvars ago, that these men could no 
converse freely with one another. The issues dividing Spearman and Thomson loomed je 
large, like monstrous ogres. Yet each, as I know, had enormous admiration for the other. 
À full or balanced appraisal of Sir Godfrey's work is scarcely possible at this apr 
His early interests in physics led imperceptibly to empirical and theoretical work on t : 
psychophysical methods, and thence to his notable chapters in The Essentials of — 
Mecsurement, for which he collaborated with William Brown. The Essentials is now 0 
scholarly rather than immediate scientific interest, though the chapters on the sampling 
theory of ability represent Sir Godfrey at his most cogent and creative. His main point, 
made first by him I believe, was that innumerable factorial analyses are possible for data, 
and that any choice between them must be, as he said, on psychological grounds. F actors, 
he argued, are ‘not necessarily anything real, they are only pointer-readings, mathematical 
symbols’. He agreed with Sir Cyril Burt in this matter. It is hard, indeed, to believe that 
anyone ever thought otherwise, but sophistication in this matter seems to have grown 
slowly, although prior to and independent of the increasing knowledge that is now avail- 
able about the logic and philosophy of science. Factors, however, may be directly 
empirically rooted—they are then usually called ‘descriptive’ only; in this sense they are 


strictly abstract models of something real. Hypothetical factors of this kind are most 
directly employed in the structuring of s 


merely “pointer-readings, mathematica 
different, possibility for factors, w 
stemmed from his belief that the 


à torists. In a review of Burt’s The Factors 4 
Brit. J. Educ. Psychol., 1941, XI, 46) Sir Godfrey expresses deep interest ei 
theory of groups used by theoretic? 
the two cases is with the structure 9" 
ps or structure ‘which exist betwee” 
Factors here merely specify systems of relation“: 
-samples, or such as might 

- What seems to have interese, 
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is also a more general side of his work, which is also sta?istical, which was no less 
thoroughly pursued. It shows best in his Chairmanship of the Scottish Mental Survey 
Committee, with its studies on intelligence and its ramifications into fertility, social class, 
Occupational status, twinning, family position, test sophistication and the like. He 
brought to these matters wisdom and caution. The complexities of the community and ^ 
family, clearly, matched those of the brain and its networks of intercommunication. 
Statistical sophistication was essential to both. In these two preoccupations, then, one 
a sampling theory of intelligence, physiologically conceived, and the other the statistical 
analysis of complex sociological matters, we can see both the great strength and the great 
Weakness of Sir Godfrey’s work. His strength was to bring fine scholarship and mathe- 
matical rigour to bear upon these statistical matters. His influence on Ferguson, Fraser 
Roberts, Emmett, Lawley, Ledermann and many others is a rich testimony to. this 
Strength, and something about which the University at Edinburgh cannot but be proud. 
The weakness, so it seems to me, was that in between the intricacies of the brain on the 
one hand, and of the sociological matters on the other, human behaviour as such seemed 
Somehow to be overlooked. But science is long, and life short, and everyone has a choice 
to make amongst many possibilities. Sir Godfrey, like Florence Nightingale long before 

m, was a ‘passionate statistician’. He clearly held, with Quetelet, that ‘we can judge 
of the perfection to which a science has come by the facility, more or less great, with which 
it may be approached by calculation’. 

Of Sir Godfrey’s great gifts as a teacher others have spoken. His written word was no 
ess brilliantly espoused. ‘No more than a bird can fly with one wing, or a man breathe 
only by inhaling’ is a typical allusion from his Instinct, Intelligence, and Character, on 
Some fallacies in reasoning. And as a chairman of meetings he was surely incomparable. 

Vhen, as a student, I bumped into him on a stairway at Armstrong College—he was with 
18 own Sage mentor, Professor Mark Wright—his bearing was somewhat military, his 
Personality a little, shall we say, superior or haughty. The perception of him was no 
oubt jaundiced, as any student's is apt to be. But I think that I discerned, over the 
Years, a profound mellowing and growth of personality in the man. I saw him last seven 
abe 80, and I felt then, as I do now, that one could say about him what was written 
affect; W ashington Irving: ‘in his family gentle, generous, good-humoured, self-denying, 
tip lonate; in society an example of complete gentlemanhood; napoi by prosperity; 
in Obsequious to the great; eager to acknowledge every contemporary’s merit always 
the Pues affable to members of his calling; a charming master oflanguage....' Such was 

Odfrey Thomson I knew from a distance, for a long time. 
W. STEPHENSON 
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I. THE SETTING OF THE PROBLEM 


Research on research is a recent conception, but it has come none too soon. As the 
investigations of Wolfe (1952) indicate, the well-springs of professional talent never flow 
too freely, and of all professional groups that of creative researchers is probably the most 
uncertain in its supplies of talent. Nevertheless, because of the importance of this sm l 
band to continued social prosperity and scientific advance, its occupational selection and 
conditions of working creatively need to be studied, despite their complexity, as soon 28 
understanding of personality measurement and the mental processes of creativity 
(Kretschmer, 1931; Spearman, 1933; Guilford, Wilson & Christensen 1952), make 
possible an improvement upon present practices. 

Probably more can be contributed at this moment through selection than merely PY 
multiplying hours Spent on research. Swelling research endowments without increasing 
our power to select researchers may merely drown the light of understanding, And unless 
good researchers can be selected younger we have the sad alternatives (a) of waiting til 
a man has proved himself by his works, which permits him to begin life at forty, (b) ° 
pouring endowments on anyone whose birth certificate proves him to be young: $ 
p lario an one which any research council is at times templo 

y the design submitted, rather than by the perso” 


a practice which makes t j ; : ing 
mediocrity, he research world safe for all, including all rule-follow!"? 


Three well-known attacks upon the 

those of Guilford et al (1952) upon th i P 
; ti ji 5 

Zelst & Kerr (1954), upon the pon tie nature of creativity, and of Roe (1953) and : 


ment is directed to personality di i Leek corked : 
Sixteen Personality Factor Questi i aros SM Cattell, SR ™ 


A2 ee 
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demonstrably independent directions of personality variation, it has the disadvantage of 
all questionnaire techniques: possible motivational distortion and possible undue demands 
on literacy. Distortion has been avoided, as far as possible, in the 16 P.F. by indirection 
9f questioning, but with persons eager for a particular job, some distortion undoubtedly 
remains for correction, and low educational level can also produce random error. It may e 
be claimed, however, that the present investigation of teachers, administrators and 
Tesearchers presents the most ideal situation for the use of the questionnaire, in that these 
Subjects are educated people, appreciative of the scientific need for candour, secure in 
their positions, and assured of anonymity in their results. 

Vocational selection and guidance depend in principle upon?either or both of two 
Statistical-conceptual systems. In one the personality-ability profile is determined for the 
typical member, by such devices as used by R. L. Thorndike (Thorndike & Norris, 1952), 
Cronbach & Gleser (1953) or one of the present writers (Cattell? 1949) in the formally 
identical problem of classifying culture patterns (Cattell, 19500). Any individual 
Propositus then has the similarity of his personal profile to this successful (or at least 
Surviving) type determined by the pattern similarity coefficient, 7, Simple or weighted 
Cattell, 1949; Cronbach & Gleser, 1953). In the other, a criterion of success within 

he Occupational group is set up, and regressions, linear or curvilinear, of the various 
Personality factors (including abilities) upon this criterion are worked out. Enlightened 
ts ae values from either requires it to have the signature of the particular social 

and-demand conditions obtaining at the time. 
he present investigation was planned with the first of these objectives—to determine 
tie ee profile of the typical researcher in relation to the average adult and the 
"— Ypes of other occupations, especially of those for the related callings of scientific 
M bibat. M administrators, among which distinction most needs to be made in guiding 
* E n p rege It seems to us that this delineation of the occupation per se, relative 
vithin a should precede, logically and statistically, the investigation of the variance 
he Wine see gr Besides, the preparation of criteria of success, involving, if it is to 
’Xpensive ri a good deal of time on the part of high-level professional people, was too 
or the present, unendowed research. 


1 


Il. RESEARCH PLAN AND PROCEDURE 


soning instrument, having been frequently described in other investigations (Cattell, 
Cattel Toren. Cattell et al. 1953; Drevdahl, 1954; Shotwell & Cattell, 1954; Stice & 
ind 54) needs little comment, except to say that it has recently been re-factored 

5; . Pendently rotated with confirmation of all but one of the factor positions (Cattell, 
esides general intelligence, it measures fifteen other factors, some of which are 
"own from clinical or general psychology; e.g. eyclothymia v. schizothymia 
actor p ) emotional integration v. neuroticism (Factor C), surgency v. desurgency 
notio, ) dominance v. submission (Factor E), ete., while others are new, e.g. sensitive 
base lality v. toughness (Factor 7) and self-sufficiency (Factor Q,). Each factor score is 
ë a ten or thirteen items in the 4 Form and the same number in the B Form, and 

E abilities of the factor scores (not to be confused with that of the items, by re-test) 


er: 
two e 0-69. The whole test, which is untimed, takes from three-quarters of an hour to 
lours, 
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Profiles, as means and sigmas for each factor, are already known oi the 16 p e 
student population, the general adult population (Cattell, Stice & “nian ur ai hd 
about twenty rather varied occupations. In addition to comparing the researc a 
with these, we wished to compare it more sharply with those of teachers = » ae 
strators in the same areas, as indicated above. The areas taken vei Sites wen 
Science (represented by Physics); Biological Science (represented by Biology ned 
and Psychology (which, as Roe’s results (1953) suggest, may be taken as represent: 
to some extent of the social Sciences). . E. T 

Committees were set up to choose from the roster of their professional society ie " 
especially the starred stientists (Visher, 1947; Cattell & Brimhall, 1921), between 20! : i 
250 individuals in each of the three areas. Since we were more interested in the a 2 ; 
than in the others, they were instructed to choose about twice as many researchers = 
teachers and administiators (typically 100R, 50 T, and 50A). By definition the subject 
were to be eminent or ‘successfully engaged’ in their profession, and specifically noted, 2 
the one group, for research contribution, in the second for teaching (including text-boo 
writing), but with low or negligible research publication (less than one article in 3 y ears), 
and, in the third, for administration (heads of departments, national committee organizers, 

board members, etc.), again with negligible comparable research contribution. = 
uniformity in an initial study we took American scientists, rather than British an 
American mixed, until such time as the test standardization should become wider in 
Britain. The numbers chosen and responding are shown in Table 1. 


Table 1. Samples of leading faculty members studied 


Later No. satis- 
reference factorily x of 
no. of "T" No. No. agreeing completing Mean and SE rs 
group Biologists designated to co-operate questionnaire age of complete’ 
1 Teachers 62 29 29 44-7 (8:1) 
2 Administrators 62 27 21 50-1 (9-1) 
3 Researchers 93 55 46 48-7 (9-4) 
Subtotals 217 111 96 
Physicists 
4 Teachers 50 28 25 43-0 (10:9) 
5 Administrators 55 25 20 53-1 (8:3) 
6 Researchers 121 53 46 514 (122) 
Subtotals 226 106 91 
Psychologists 
7 Teachers 52 9. 
8 Administrators 43 33 E 490 (5) 
9 Researchers 105 68 52 42-9 (8-1) 
10 Selected researchers* E 68 39* 43-2 (8-7) 
Subtotals 205 131 107 
Grand tota] 648 348 294 
* This group of 39 was sele 


I a cted from the 52 by more exacti isnt h. It i 
interesting to see that in Subsequent, results it behaves ‘Wists meet as to s inenreof dero * Not 
re-included in grand totals, Teh group (no. 9) only mor 


ady for different Specialities and gu 
Y 1n the research group as in each of * 
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younger) and high enough for the men to have had their work stably assessed by time. 
The selection of respondents by special committees rather than by simply taking, for 
example, starred men from American Men of Science (Visher, 1947), was required by 
Various considerations, but chiefly by the need for separate ranking of general scientific 
faculty within the subgroups of teachers, administrators, ang researchers. " 

The analysis of results is made in terms of means and significances of difference of 
means (first in raw scores, then in standard scores) on each factor. Analysis of variance 
Would have no partieular point here, and indeed our later purposes call simply for a basis 
for applying pattern similarity coefficients, or Q-technique, or multiple-discriminant 
aie according to the present evidences as to which factors are significant for 
election, 


II. DIFFERENCES FROM THE GENERAL ADULT POPULATION > 
The raw score means and sigmas for each of the ten groups on àll factors are shown in 
Table 2 (a). In Table 2 (b), which immediately follows, these values are converted into 
ten-point standard scores (mean =5-5; sigma =2 points) according to table 5 in tabular 
Supplement A, for the Sixteen Personality Factor Handbook (Cattell et al. 1950). These 
ia are for a general adult population averaging 38 years, made by combining various 
me ae groups in proportions indicated by the census (Cattell et al. 1953). No age 
Eois OR has been made, because knowledge of trends in the personality factors is still 
io and our groups are only a few years older (4-15 years) than the standardiza- 
"9 Soup. Actually, the effect of the age trends as at present assessed is never more than 
Me xod Score point per year. In terms of standard scores, allowance for such trends would 
Nen ce slightly (about 1 point for 10 years) the levels in H and Qs, and raise at about the 
"a i Tate or less, the calculated levels in B, F, O, and Qs, relative to those shown in 
Rie e 2(b. Such a correction would apply to Biologists, A(dministrators) and 
Searchers) ; Physicists, A and R, and Psychologists, A and R’. 
ae be seen at once that this group of leading scientists departs markedly from the 
Of fiel " of the general population, and in a very consistent, fashion, despite differences 
Breiter or mode of activity. They are in general more intelligent, more schizothyme, of 
ess fre de saat gy and dominance, less surgent, more adventurous, more sensitive, have 
ego st e-Hoating anxiety, and are slightly more radical and more self-sufficient. On super- 
vength, which is represented in a dual way, not yet entirely clear, by Factors @ 
Stang I evidence is conflicting. The Factor G, which represents emotional adoption of 
repre moral goals, is lower; but Factor Q}, sometimes called ‘will control and which 
, Sents strict, internalized and intellectualized standards, and exacting demands on the 
7 38 decidedly higher. 
(Ca e may examine, from the sigmas in Table 2 (a) and the Standardization Table 
resent er al. 1950), the significance of the 160 possible differences, but for economy of 
ogists e we shall group the data into teachers (biologists, physicists, and psycho- 
this ee administrators (similarly grouped), and researchers (similarly grouped), 
associ ucing to forty-eight comparisons. These are shown, as raw score differences with 
ated P values, in Table 3. 
Whi "5, Without attention to differences among teachers, administrators, and researchers, 
Popul are examined in the next section, we can see that the deviations from the general 
ation listed from Table 2 (b) proved to be uniformly significant for all three groups. 
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In intelligence, ego strength, dominance, desurgency, lack of group was, aeu 
turousness, sensitive emotionality, freedom from paranoid teands, iur: =e at 
floating anxiety, and higher ‘internalized compulsive super-ego uem; > F af pai 
control’) the differences for all three groups are significant away — aet 
In schizothymia, radicalism, and self-sufficiency the uniformity is broken by the : 
strator group’s divergence falling to only the 1-10% giauitioxme level. — 
It is interesting to compare these deviations of the ‘genus successful nn d à : 
measured from the ‘order’ general population, also with their deviations from the dn 
general university student, as shown by undergraduate norms. Due to the large ed 
difference that would ‘here be involved, and the impossibility of accurately pc 
with present knowledge of personality factor life changes, no table has been sei T. - 
However, from table 3 in Supplement A of the 16 P.F. Handbook (university unc ie 
graduate students, meii and women), and using the allowances for age trends over 25 ee 
given in table 6 therein, we can at least state indications, With the student profile t ws 
projected forward 25 years the outstanding faculty now show no difference on ego streng i 
(C), dominance (E), super-ego: group standards (G), sensitive emotionality (J), 
anxiety (0), and internalized super ego (Qs). They switch over on adventurousness ( ) 
from high to somewhat low, on paranoid trend (Z) from low to somewhat high, and à 
psychosomatic anxiety (Q,) from slightly low to slightly high, They still deviate, almos 
as much as before, in the direction of being more intelligent (B) and more radical (Qi): 


Finally, in schizothymia (4 —) and self-sufficiency (Q,) they deviate as they did from the 
general population, only more so! 


The only uncorrected influence of unknown ma 
proportion of males (see T 
groups for students and 


significant at the 19/ level (Cattell et al. 19 
thyme (A 4-), less dominant (E—), y emotional (J+). On this basis, 
if more balanced for sex, our outstandi 


d sensitive emotional" 
to have significant de 


ment. His differences Significant at P=0-01 were: gr? 
and withdrawn schizoth 


B ee 
ymia (H —); greater ego strength (C), am 
anxiety (Q,—). The three last do not To 
inguish them from the general populatio?- 
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Wright’s picture our study.adds that the scientific ‘achievers k are higher ": Tj aet 
lalis. ( If-sufficiency (Q,), and perhaps sensitive emotionality (Z) sio pa re 
merri = : val the ate tii not simply ‘academic over-achievers’, and in ws 
i = in the light also of their profile deviations from the general population, pec 
a ri s in arison, they are distinguished, in addition to the above 10 fac Ei 
SE terete (B), High internalized super-ego, or will control (Q;) and mar 
cs arg trial that these findings on well known factors will lea4 to fuller ed 
standing of the psychological conditions of and selection pathways a fmit 
eminence, as well as tò additional insight and predictive power in regard to t 
logical nature of the personality factors themselves. 


: : AND TEACHERS 
IV. THE DIFFERENCES OF RESEARCHERS FROM ADMINISTRATORS AND TEACHE 


Having defined the genus of ‘outstanding academic scientists’, we can now one 
within it the characters of the particular species—the researcher—in which w 
rimarily interested. . 
ái Table4 sets out the personality factor means and sigmas for the three groups (from which 
the values both of Table 3 and Table 5 are derived). -— 
The significance of differences of means among the Table 4 groups is shown in Ta de 
The P values are for a two-tailed distribution, i.e. assuming no hypothesis has been m2 


, æ made 
às to the direction of difference, though actually hypotheses in some cases were nt 
(Cattell, 19555) and the P values might be halved in those instances. 


Table 5. Significance of differences among teachers (T) 


, administrators (A), 
and researchers (R) 


(Positive differences indicat 


rison s 

€ higher mean scores in the category mentioned second in each compar 

measurement in the same direction as in Table 3.) 

Tv.R 
Diff. d 

A, Cyclothymia-schizothymia -143 0:01 
B. Intelligence 0-64 0-07 
C. Ego strength - 1-07 0:15 
E. Dominance 0-09 
F. Surgency -— 
G. Super-ego = 
H. Adventurous cyclothymia x 
l. Sensitive emotionality i 
L. Paranoia -( Cm 
M. Bohemian unconcern 0-46 
N. (Psychological title uncertain) -32 ES 
O. Free anxiety -0:34 ec 
Qi. Radicalism 
Qa. Self-sufficiency . 0-01 
Qs. Super-ego, will control -0 0-48 
Qa. Psychosomatic anxiety ES 1-34 0-21 


* Any P value beyond 0-50 is represented by a —, 


Suggestive differences are visible in th 
gence (B) than teachers (P=0-07), 
(P —0-09) or administrators, and to be 


Differences immediately acceptable at the P — 0.05 


e tendency 


x alli" 
n tel 
of researchers to have higher i! 

to be more 


jer? 
0:07): 
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Withdrawn schizothymia (4 —) and to lower compulsive super ego (Q4) than admini- 

|» Strators. Any difference is a contribution to definition of both parties, and some of the 
above are as much comments on the more outgoing qualities of administrators as on the 
more withdrawing qualities of researchers: but finally we shall stress the definition of the 
researcher in terms of the ways he differs simultaneously? from. administrators and 
teachers, ) 

Thus, at or beyond the 1% level of certainty he is more schizothyme (4 —) and more 
self-sufficient (Qay than teachers or administrators. At the same level he shows more 
emotional instability (C—) and Bohemian unconcern (M) than administrators, but in 
this case teachers are similar to the administrator block at a less clear P level. Also 
beyond the 1% level is the researcher's tendency to be more radical (Q,) than 
the administrator. 


) > 
^ 2 
Table 6, Significance of differences among teachers, administrators and researchers for 
separate scientific areas 
Read as for table 5; italicized figures refer to ‘Selected researchers’ (R^) (see Table 1). 
Tv. A Te R Av. R Rv. R 
MEE. EE F > —_7 
Blologiats bim — 1 bim. — I Dim. — 1 bi. — 1 
ri Adventurous cyclothymia — 3:67 0-08 0:46 0-04 
L Sensitivo emotionality 1:79 0-05 0-03 0-41 
az, Daranoia : 0-43 0-23 0-35 
f Bohemian unconcern 0-31 0-06 0-16 
. Qr Super-ego, will control 0-46 0-50 015 — 045 
l v Psychosomatic anxiety 0-23 036 . -1-86 0-19 
jrieista 
i Adventurous cyclothymia 0:17 2-67 0-15 -013 0:48 
L. wSitive emotionality 0-10 0-41 0-33 1:87 0-04 
M aranoia 0-07 1-62 0-05 - 0-05 0-48 
ohemian unconcern <0-01 -0:24 0-44 40l <0-01 
j' Duüper-ego, will control 0-10 -0-14 0-46 - 1:99 0-05 
P * "Sychosomatie anxiety 0-09 -233 0:10 0:38 0-41 
“Ychologists 
dventurous eyclothymia 430 0-02 0-01 
Sana «001 -1831 027 
"nsitive emotionality -1-91 0-07 0-01 
n I. hes —001 — -030 03; 
aranoia -280 002 «0-001 
M, Bonon; «001 - 0-41 0-35 
lemian unconcern -3:05 0-01 0-01 
Q Su 0-05 -0.62 032 
Per-ego, will control 231 003 «0-01 
Qi. Ps 0-01 -0:07 — 0:48 
Sychosomatic anxiety -723 0-01 <0-01 
<0-01 0-00 0-50 
Sir s ; . TET 
. is, some differences may be partly peculiar to certain scientific areas, and thus may 
Drea asked by arranging all areas together, about one-half of the total possible area 


dies "iiis —those of sufficient interest to justify space—are presented in Table 6. (All 
We igi examined and the full table is presented elsewhere (Cattell, 19552)). In general 
Teflectin note a tendency for differences to be more significant among psychologists, 
Wiens either greater specialization or greater skill of that selection committee 
| ie ated by both scientific and psychological interests) in sorting out the criterion types. 
es also a tendency for the more selected psychological research group, R’, to show 

* Significant differences than the larger group, R. 


258 Personality Profile of Eminent Researchers 


The agreement of the differences for the subgroups in contributing to those 0-01 e= 
differences for the total group cited from Table 5 is so uniform that only one of those T 
factors needs to be relisted here in order to inspect an inconsistency in the parts. This 
is M, Bohemian unconcern, where it will be seen that there is an inversion in pepdhologi 2 
teachers being slightly more ‘Bohemian’ (M+) than researchers. Factor E, not m à 
duced here, also shows an inversion of the usual greater dominance of researchers in dn 
Special case of biology, and these biological researchers are also significantly (P=0- : 
more desurgent (F —) than their colleagues, which suggests perhaps aesthetic rather that 
mastery interests in much biological research. mE 

Turning to the differences that are of rather low Significance in the composite € 
and examining them in individual areas we note first that the higher ‘paranoid tren d 
Score is really peculiar to psychological researchers, in whom it reaches P «0-014 an 

«0-001. Possibly, in the more ‘chaotic state of a new science, some tenacity of gon: 
ceptualization is a necessary escape from despair! And perhaps those more interested in 
nature's laws than man's theories choose a more developed, structured science than 
psychology. The withdrawn Schizothymia factor, H, is perceived in Table 6 to be no longer 
selective of researchers from teachers in the case of physies, but to be highly selective of 


he purer research group (R’). The effect is partly 


urous type, perhaps more intereste 
bject-matter, 

in each group a uniform tendency 
he composite picture. Researchers: 
eachers, tend to be more sensitively 
- the trend is most clearly shown in oe 
^ al involvements in the motivation of bio" 
logical research, 


E EM a ) is set out because the breakdown shows that e 
eviation is largely due to administrator: 


ncernedness and inde. 
7n than the researchers, Factor Q,, 
milar, in that the differ 


: an 
teachers are also higher t me 
the absence of somatic anxiety b?! 


V. 

1. The personality profile on 
scientists (96 biologists, 91 ph 
investigation of the personality 
the «0-01 or «0-001 levels ha 
general population, (ii) the stud 
administrators, all in the field 


SUMMARY anp DISCUSSION 
the 16 P.F. Test h 


e 1 oüs 
ysicists, and 107 psychologists) than in any previo, 
of ins researcher, and Several differences significant 
ve been discovered : (a) between scientists and: (i) 


. rs D. 
ent population; and (b) between researchers, teachers ™ 
of science. 


of 
as been compared for larger group? 
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2. The outstanding professional, academic scientists as a Whole differ from: 
(a) The general population, at beyond the 1% level, in the personality factors called 
general intelligence (B), ego strength or stability (C), dominance (E), desurgency (F —), 
lack of group super-ego standards (G —), adventurousness (H), sensitive emotionality (Z), 
lack of paranoid trends (L—), lack of free-floating anxiety (0 —), and compulsive super- ^ 
ego (or will control) (Q,). Excep? for administrators they are at the same significantly 
higher level in radicalism (Q,) and self-sufficiency (Q,). Administrators alone differ at 
the 1% level in showing lower somatic anxiety (Q, — ). 
(b) The university wndergraduate population, approximately age corrected, by being 
decidedly more schizothyme (4 —) and self-sufficient (Q), more intelligent (B), desurgent 
G^ —), withdrawn schizothyme (H —), radical (Q,) and, probably, more paranoid (L) and 
| of higher somatic anxiety (Q,). E , 

3. Researchers, relative to teachers or administrators, are, at the 1 % level of certainty, 
more schizothyme (A—), self-sufficient (Q;), emotionally unstable (C —), bohemianly 
unconcerned (M), and radical (Q,). They are also significantly, but less uniformly, more 
Cominant (E), paranoid (L), withdrawn schizothyme (H —) and lower on compulsive 
Super-ego (will control) (Qj). In the last and in radicalism they differ more from admini- 
Strators than from teachers. There are some interesting differences indicated among the 
Sciences, researchers in biology being, among biologists, less dominant and more de- 
Surgent; but these inter-area differences are more fully discussed elsewhere (Cattell & 

Tevdahl, 1955). 

hese results may be compared with Drevdahl’s study (1954) of ‘creative’ v. ‘non- 

Creative’ students in science and in the arts, which used the same personality factors and 

e Same measuring instrument. The creative were significantly more schizothyme (4 — ), 

“sufficient (Q5), withdrawn schizothyme (H —), sophisticated (N +), desurgent (F — ), 

À radica] (Qi). There is thus important agreement, while there are also some special 

in vi eteristion of creative persons at the student level which do not particularly show up 

tose called to research (and vice versa). 

Tere hypotheses had been reached from reading biographies of one hundred eminent 

s : American and other researchers prior to these experimental determinations 

( ell, 19556). These personal records suggested that researchers would be more schizo- 

a intelligent, dominant, paranoid, self-sufficient, and of greater super-ego develop- 

than the generality of professions of the same educational level. These characteristics 

ee à Tesearchers seem well matched by our findings on living researchers, except for 

“ego Strength, where the difference tends to be, if anything, reversed. 

ti i of space compels deferment of discussion of the psychological and social opera- 

that rd id personality factors to another place (Cattell, 19550). But it is easy to see 

Sufficie e schizothymic preoccupation with things and ideas, rather than people; the self- 

Bivos ies d which favours creativity and independence of mind; the dominance which 

* atisfaction in mastery of nature for its own sake; and the emotional instability 

of ,. Permits radical re-structuring and creativity, would all be vital to the best kind 

asic research performance—though perhaps unpleasant in an administrator and 

i ay 71 à business man. The remaining factors of Bohemian unconcern and radicalism 

m uu tai best be regarded as condition and consequence of continued adjustment to 
“Searcher’s comparative earnings! 

55 Suggested that until further research, especially with the improved personality 


Ce 
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factor measures now becoming available (Cattell, 1954, 19554), is prosecuted on Se 
problem any vocational selection in progress be based on the standard faite pro T 
derived from row 5 of Table 4, and which is set out in standard form in Table 7. Natura 7 
it should be used with due regard to its tentative character and in conjunction with e 
ever other evidence is availàble for selecting researchers from examination-passers at the 
university level. : 


Table 7. Profile of the existing typical researcher (in general populatior.standard scores) 


Faetor 
A Cyclothymia v. schizothymia 
B Intelligence 
[^] Stability 
E Dominance 
F Surgency 
e. Super-ego, group standards 
H Adventurous cyclothymia 
1 Sensitive emotionality 
L Paranoia 
M Bohemianism 
N — * 
o Free-floating anxiety 
Qi Radicalism 
Qe Self-sufficiency 
Qs Super-ego, will control 


Psychosomatic anxiety 


1 
_ As in other I.P.A.T. tests the 16 P.F. Standard Score is arranged in 
is 4 a sigma and the population mean is 


" à int 
f Stens not Stanines, i.e. each por 
s 5:5, so that 1 and 10 are equidistant from the mean and 5:0 to 5 
essentially an average score. 


99 is 

This personality 
with the average, 
divergence of the s 
unstable side (C — 


success in a population within the oc 
A beginning has fortunately been made b i nd 

: Y Van Zelst. i por 
step, with results consonant with PA T err (10054) with this 


our own; but it needs i ate sc 
and with radical attention to the criteri tackling on an adequ 


re 
(Cattell, 19555). on problem, perhaps along lines indicated elsewh'? 


1 As a psychologist, one may clearly realize that Factor B, intelli 
improvement of performance with higher values, but it is rend in ped 
it is correct to advise a person to enter an occupation when his en hi; in 
normally attracted to, and perhaps more vitally needed in some ose — 


te 
is likely to produce inde 
e a sociologist and ask nt 
than that of persons at pa 
pation, 
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I. INTRODUCTION 


Design of equipment for use by human beings needs to be closely related to the were 
demands of the users. The human being himself can be the only satisfactory judge © : 
efficiency of the design. This fact has never been completely ignored, but there has been A 
tendency to direct most effort to the perfection of the physical measurement of eee 
efficiency and to disregard the fact that to be of any real value measurement must 
related to the judgement of the human bein 
Recently there has been a health 
other methods. 


designed soundly, 
cedure, rather tha 


meters drift in their calibrations with 
is often very long, perhaps months, and so 


he 
worth while to put forward what is available at this Stage because many workers es 
field of subjective judgements appear to be unaware of these tendencies on the part ue s 
subjects. These tendencies may influence their results 
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perienced subjects. For the purposes of the discussion an experienced subject is con- 
.Sidered to be one who is not only familiar with the technique of making mental assess- 
ments under experimental conditions, but who is also familiar with the nature of the 
ees being investigated. For example, an experienced subject in an experiment for 
i ua cur of picture quality ona television sereen, would be one who is not only 
i lar with the technique of judging the quality of photographs, that is to say, tone 
ieee contrast, definition and so on, but who is also familiar with the television problem 
rm who has made judgements of a number of different systems and is aware of the 
re and importance of the variables being studied. An inexperienced observer is one 
9 has not these advantages. ^ 
pe main experiments referred to in this paper are concerned with the judgement of 
cd iscomfort in buildings. The background to the work, however, extends back many 
EM includes detailed subjective judgement experiments on the assessment of the 
Sa. and luminosity of photographs for true representation, the judgement of ease of 
lars Fi under a wide range of illumination and contrast conditions, the assessment of 
A ohn in lighted streets, various wartime visibility problems such as the assess- 
The the visibility of radar signals under a wide variation of display types, and so on. 
TO € conclusions emerged very early in the attempts at systematic subjective judge- 
"i Bubjeota with experience of the phenomena under investigation gave observations 
2) nater repetition accuracy than those of inexperienced subjects. , 
toniet e mean of observations from subj ects selected at random from the population was 
led mes, but not always, significantly different from the mean of observations from 
observers, 
po» diversity of opinion between inexperienced observers was often greater than 
Bo experienced observers. . . 
s af erable amount of data led to the belief that, if reasonably speedy progress were 
every tim 9 in an experiment involving subjective assessments, it would be preferable 
ments, 5e build up a small panel of five or six skilled observers to make the judge- 
in "s than to hope for anything useful to be achieved in a reasonable time with 
rin P ected at random from the population. 
skille 5 he war when speed was essential, this technique of relying on a small team of 
fi ke Servers was fully justified. Care had to be taken, however, to use the team only 
9f the 3s types of experiments where it could be reasonably certain that the mean values 
" reao given by the small team would be sensibly the same as those given by 
s: ation who were going to use the particular piece of equipment under test. 
team Was evidence right from the start that in certain types of judgement the skilled 
Mean Ti Observations different from the general population, although this was by no 
“Xperien, ways the case. The distinction between the observations of inexperienced and 
or ia subjects depended on the nature of the phenomena under investigation. . 
vo siste ample, in the estimation of discomfort, the experienced observer would recognize 
LÁ the existence of a sensation of discomfort under conditions which. the 
tior 5 lenced observer considered to be satisfactory. On the other hand, in the estima- 
tieg !Sibility the experienced observer would be able to recognize detailed characteris- 
DM a Signal consistently under conditions which would barely permit the inexperienced 


r : Popes ge 
Yer to observe its presence. With both these types of experiment the distinction 
17-2 
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between the experienced ard the inexperienced observers shows itself up by differences in 
their mean assessments as well as in the variability of their s mte TS 
In other experiments however, for example, the grading of contrast sca a = pud 
difference between the mean of the observations given by the experiencec : dis 
inexperienced observers shews itself. The distinction is apparent only in the much g 
variance of the inexperienced observer's judgements. 


IIl. EXPERIMENTAL STUDIES OF THE EFFECT OF EXPERIENCE 


An investigation of tue effect of various physical factors on the sensation of gar 
discomfort in the lighting of buildings afforded an opportunity of studying the sorte 
experience on the sensitivity to discomfort. This study made use of the Multiple Criter v 
technique which includes a series of ‘calibration’ observations over a long period of es e 
The technique also demands the freedom on the part of the subject to change wit s " 
restraint the physical conditions governing the situation in which he finds himself. T a 
enables him to make settings corresponding to a predetermined series of criteria. Detat s 
of the technique have been described elsewhere (Hopkinson, 1950), but a brief recapitula- 
tion may be useful. 

The essence of the Multiple Criterion technique is to present the subject with a stimulus 
Situation in which he has control of one of the significant physical vari 
influences the magnitude of the sensation which is being studied. No 


ever, to ask the subject to put any sort of numerical scale on the ma 
tion. He is at first given the definitions of th 


covering, if possible, the useful gamutof the ser 


ables whose change 
effort is made, how- 
gnitude of the sensa- 
e series of related criteria of the sensation 


: m 
with each of the situations. Those. 
ettings of the same control ia ar 
Subject’s observations under stan j 


under the ‘controlled experim 
Fig. 1 shows a typical set of 
ment here is of the surround bri 


fortable’ glare discomfort (Petherbridge & Hopki 


à 
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is the physical variable under the observer’s control, and he adjusts this to balance out 
the glare discomfort from the glare sources, which are fixed in size, position and bright- 
ness while the judgement is made. This observer is ‘experienced’ in the sense that he isa 


skilled photometrician and is familiar with the glare problem and with the variables that 
Control it. > e 


E 


o 
a 


Mean 


Surround brightness 
(log foot-Lamberts) 


| 0 10 20 30 40 50 60 70 3 80 90 
Time (days) ` 
Fig. 1. Set of ‘Control Experiment’ observations showing an experienced observer's day-to-day assessments of 
the surround brightness with which given glare sources give ‘just uncomfortable’ glare. (Source brightness, 
1000 ft.L.; observer P.P.) 


15 


LÀ 


Surround brightness 
(log foot-Lamberts) 
S 


0 10 20 30 40 50 60 70 80 90 100 


Time (days) 
Fig. 2. Set of ‘Control Experiment’ observations given by an inexperienced observer. 
(Source brightness, 1000 ft.L.; ‘just uncomfortable’ glare; observer J.L.) 


Throughout a period of nearly 90 days (except for a break of a fortnight in the middle 
sional ee observations made almost daily show no progressive trend. There are occa- 
isa O Setvations which differ widely from the mean but, apart from these, the variance 

quite Small when it is remembered that the only guide which the observer has in making 

vo o servations is the degree of glare discomfort which he experiences. He has no means 
mas M any feature of the situation, and so cannot make his settings by some form 
9ry match. 


for, se and similar data suggest fairly strongly that experienced observers who have 
m i i $ ps n > " 3 
ay, ed a criterion of a sensation under controlled conditions can hold that criterion over 


l S di period. Considerable random variations will occur but the mean of a sufficiently 
} Pease of observations will remain stable. pope 
shows erent situation appears to hold for inexperienced observ ers. Fig. 2 (o wi er J. ) 
brig je sst of observations taken by an observer who at the time had no mol en [n 
i ag a Judgements and of the glare problem. It can be seen that there ^ Fs 
Control” increase in the sensitivity to glare as the observer gains experience o e 
9Xperiment. (Other experiments in which the subject acted as an observer ran 
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concurrently with the ‘cortrol experiment’, thus adding to his skill and experience from 
day to day.) 

Similar trends are shown by other observers, as shown in Fig. 3. 

The results shown in Figs. 2 and 3 were obtained independently of any direct attempt 
to study the effect of sensitization with onset of experience. Evidence of this kind, to- 
gether with a great deal of qualitative evidence from previous experiments, and from 
anecdotal evidence from other work, led to a direct attempt to see if similar tendencies 
could be shown starting with observers specially selected to have no knowledge at all of the 
phenomena under investigation. 


15 


10 a 


-T-----..2-22 ----Méan 
Observer H.L.G. 


05 


y 
eo 


15; 


T--.-—--]j---.-.2..22-22.--AMM.-Mean 


10 Observer J. B.B. 


Surround brightness (log foot-Lamberts) 


05 


30 40 


50 60 70 80 


> 90 100 140 
Time (days) US. eon e 


Fig. 3. Sets of ‘control experiment? 


z observations gi 
subjected to ‘just i eril 


two further inexperi 5 
nex erence ervers when 
intolerable’ glare (sourci = ins 


e brightness, 3000 ft.L.). 


under the same conditions, The results of thi similar (but not concurrent) peri? 


this experi ere 
and are reproduced here (Fi periment have been reported elsewh: 


i: 3 B ; P 3 vit 
similar to that shown by the Observer of Fig. 2 i h a ee re sient 
. ereas the expe 


ained his criteri 
criterion over t » the inexperienced subject P?" 


he period 
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gradually erept up in sensitivity (ie. increased his setting of environmental brightness 

to balance out glare from the given glare sources) until his settings approached those of the 
experienced observer. After about 17 days his settings appear to have settled down to a 
fixed value. The other observer who performed the experiment showed the same trends. 
Unfortunately, the test could not be continued beyond the point shown in the illustration. - 
Similar eurves to those of Fig. 4 were obtained for other settings of the physical environ- 
ment and for other criteria of glare discomfort. In all, twelve curves of this kind were 
derived for each observer, all showing the same tendencies. 


"em 


€ 
Sog 100 
$865 T 
EDS Greater sensitivity to 
tes glare discomfort 
i PEES laaan "3 - E 
ses 10 — — te een ee 
es - us do % da y 
EH NE 
ges 
Seg 
£235 10 
$3 n ; , ms 
S2 — ‘Inexperienced’ observer Lower sensitivity to 
E a = ‘Experienced’ observer glare discomfort 
Soo " " ` 
E ES 01 — Mean setting of *experienced' observer 
5 s 5 for ‘just acceptable’ glare discomfort 
£ 
528 
CEU L L E, 
0 5 10 15 20 25. 30 35 40 


Days from commencement of test 
Fi 5, , H : 
B. 4. Glare-discomfort assessments of an ‘inexperienced’ and an ‘experienced’ observer under identical 
condition over periods of about 40 days for ‘just acceptable’ criterion, showing increasing sensitivity of 
Mexperienced’ observer to glare-discomfort over the period. 


These observations give quantitative confirmation of the qualitative evidence referred 

° earlier in the paper. In the specific case of glare discomfort it is well known, from evi- 

ence accumulated from a long series of field studies of lighting, that a subject may be 

od tious of glare discomfort from a bare lamp over his desk until his attention is direc- 

Worki, tt by an investigator. He may then become aware of glare discomfort not only in his 

b ir conditions but in other environments as well. He has, in fact, become sensitized 
environment. 


IV. SrABILITY OF THE OBSERVER 


so question remains whether the condition of the experienced observer is one of greater 
ility than that of the inexperienced observer. Insufficient evidence has been collected 
cad to any firm conclusions. All the qualitative evidence does indeed point clearly 
tien the conclusion that the experienced observer retains his criterion over long 
Sn 8 of time, but the statistical evidence to support this opinion could with advantage 
"4 re conclusive. Fig. 5 which represents observations taken under control conditions by 
ay observers over the period from September 1948 to J anuary 1952, is apposite to the 
Sie on Two of these observers (P.P. and R.G.H.) come into the category of experi- 
Su Subjects. The third (J.L.) was inexperienced when the observations first started, but 
Sequently made a great many readings. The observations, which are shown plotted, are 
Pia of the environmental brightness necessary to balance out glare discomfort from glare 
ces in the field of view to yield each of four criteria of glare sensation. 


tow 
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The observations made by the two experienced observers could be taken to support 
the claim that the experienced observer maintains his criterion. — 

There is little change in sensitivity to glare discomfort over the very long perio 
investigation, with some very long breaks between series of observations. "T— 

It is indeed remarkable that observers can maintain a criterion of a supposedly Er 
sensation such as ‘discomfort’ over such a very long period. Such variations as there are, 
are less than the differences between one criterion and the next, 


ie. between ‘just 
uncomfortable’ and ‘just acceptable’. 


+10 


T Observer P. P. 


Observer J.L. 


Background brightness (log foot-Lamberts) 


QU 1 
Sept. Oct. Nov. Dec. Jan. May June July Aug. Sept. Sept. Oct. Nov. June Oct. Nov. Jan. 
1948 1949 1950 1950 1951 1951 1952 


Observer R.G. H. 


Date of taking Observations 

Fig. 5. Long-term glare sensitivities of three observers en; lare 
Each dot represents an observer's setting of background brightness to give E 

when the brightness of the sources is set at 1000 ft.L. The mean v; 

group of observations is shown. Single obsery: 


noms <periments- 
gaged in discomfort. glare control experi 


, 
‘just uncomfortable 


i Saat each 
alue and 95%, confidence limits of 
ations represented by ‘©’. 


Fig.5 shows mean values for each batch of obs 


A 5 oar 7 his 
ervations, and the variance limits (in t! 
case twice the standard deviation) 


n 
are also shown for each observer’s settings. The meg 
values and variance limits of the same observations have been analysed, and in additio! 


the mean values and variance limits for the three other criteria of glare discomfort (just 


intolerable, just acceptable and just imperceptible glare discomfort). Similar sets of 0b" 
servations exist for other levels of Source brightness, 


On the whole, the observations confirm that the condition of the experienced observer E 
one of fair stability and therefore that such an observercan be used over an extended perio 
of time as a meter of his surroundings. The experienced observers have held their riter 
of glare discomfort over a period of three years with little change. If anything there 18 A 
tendency to a reduction in glare sensitivity, particularly by observer P. P., but the tru? 
significance of this change could only be assessed if observations were available for a muc" 
longer period of time. 

The third observer, J, L., shows a wider y 
‘sensitizing period’, he followed by a reduction 
slow but steady decrease towards, but not re 


— a Nn 
ariation in his settings. After his initi 
in glare sensitivity rather in the nature E 
aching, the lower sensitivity with which 
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originally started the series of experiments in his inexperienced condition. This observer is 
more erratic in his day-to-dayfobservations and so this decline in sensitivity has no 
greater statistical significance than the less marked changes in sensitivity of the first 
observer. : 

The rest of the data (for other observers, and other conditiens) does not add materially 
to the picture presented above. , 

(1) The evidence is definitely in favour of the retention by the already experienced 
Observer of his criterion. 
_ (2) It is also definitely in favour of the existence of a ‘sensitization period’ for the 
Mexperienced observer. s à 

(3) The subsequent behaviour of the inexperienced observer after the sensitization 
Period is over (he now having become experienced) is not established. Qualitative evi- 
dence is in favour of his ability to retain the criterion established at the end of his pro- 
bationary period, but the quantitative evidence is inconclusive. 


V. THE SELECTED TEAM AND THE GENERAL POPULATION 
lt is hoped to continue the observations for a further period in order to establish whether 
9r not subjective studies should, for preference, be conducted with the aid of a small team 
of *Xperienced observers, each making a large number of measurements, or whether the 
Preferable technique is to obtain a large number of measurements from single observa- 
tions from a large number of observers selected at random from the population. From the 
Practical point of view there can be no doubt about the answer. It is much more prac- 
Heable to work with a small team of experienced observers, who in general make their 
soservations quickly and confidently, and who are available in the laboratory when they 
ima 1 than it is to attempt to collect a very large number of observers and to make 
"ibn at they are selected from the correct cross section of the population. In fact it s 
Course certain that much subjective study work would have to be abandoned if the latter 
Were indicated. 
maj P blective studies in lighting at the Building Research Station are € pan a 
hers eae of selected experienced observers in order to e the der nm : e € 
Points i aa variables. These relations are then tested at one or two E cant 
aining a large number of observations at these points from a cross-section of 
° relevant population. This is the only practical course open under present conditions. 
lota m of such comparisons between the observations of the team and the rice 
Comfort the population are consistently in the direction of the greater sensitiv d to n 
i orm of the team as compared with the population. The question then ae how is n 
used ation obtained from the team to be used for the specification of conditions to be 
The” the population as a whole d . " - 
Dare Problem at the moment is being solved in the following ways Ling 
Collec ee form shown in Fig. 6, some of the i or d d g a 
Donsipi from a selection of the general population. This kae Pa p p oS. 
tio wh e for the particular sensation of visual discomfort to t he P tt wit T 5" 
p Sie © will suffer discomfort at any given level of that variable. he qns Lus 
‘al variable given by the team to correspond to the same criterion of discomtor 
ation is also shown in Fig. 6 for the relevant conditions. It is seen that in this case 


It is possible to pre- 
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xm u the 
iscomfort than 
i cperi lower levelof discom a 
s % of the population wo d experience a — | 
ipe. c dedi ea $ curves have been drawn for other situations 
team. Compa 


; ield 
i servations yle 
d that the mean values of the physical variable which the team obser 
e * 
conte ie fairly well to a value of about 859 A 


:og GOD! 
: ations to bodies 
It has therefore been decided for the moment that in recommendations 
t has 


d with 
W: i ic evels concerne 

d with the specification or the recommendation ,of physical levels 
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isual comfort (for example levels of illumination for visual tasks, levels of brig 
visua: 
lighting units, etc.) the mean values 


xx 

Proportion of general © 

P» pulation satisfied by 

g[. menn observation of 

95 experienced team 
/ 


ie- Mean of observations j 

I experience: 
177 of team of expcrie 
SM rd 


ai observers 


w 
83s 


5 


i 
1 
i 
i 
i 
" 0 
i ee 
1— Mean of observations E 
|_|! observers selected at ran 
i ulation 
1 from general pop! 


lumber of observers c: ncing specified glare, 
Number of ob: s experic: fied s 
expressed as percentage of total (50 observers in all 


— N00 Ww 
T 


g 


01 j i 10 100 
. . Physical variable governing glare discomfort 
(brightness of the environment, foot-Lamberts-log Scale) 


ES Of team of experienced 
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isfied by these Condit; i 

taking the mean y i 
half only of the ob: 
information is avai 
ments of experie 
clusions based 0 


soul pet 
i urse WO id 
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i 
hen p ag” 
i ted. W d 
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e 
i E om 
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cisions, 


VI. D " A 

The nature of the study demands ar 

à ti . The P^, jp 
study, that of the estimation of glare discomfort » 2 aplota iT paca whie "ple te 
an "Ww toa high de ee o; Tepetition accu " s is oe x sns rens0P A 

1 . ud e É 

n I i steal s. elusiong frg the observation, Miika e an available o afa 
ng > nex erence, Subjects are lesg i ien are s0 -ont pi 
visual discomfort, indicating that the eman; Ing in their require -c0 
than experienced su y are therefor, 


18 
s re 
© less sensitive to gla 


ISCUSSIoy 
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(2) Some inexperienced subjects when put through an identical series of tests over a 
long period become sensitized, and their requirements then agree with those of experienced 
subjects, » 

(3) Some subjects appear to reach a steady state beyond which no further experience 
of the Situation creates further demands. This is in accord with qualitative findings. 
here may in fact be a subsequent decline from the state of maximum sensitization. The 
evidence is clearer for the steady state than for the subsequent decline in sensitivity, but 
observations over a longer period are needed to establish statistical significance. 

. Beyond these conclusions it would be dangerous to go at present. The findings reported 
In the Paper will probably confirm in their opinions those workers who already prefer to 
Work with a small team of experienced observers. 
ii roca ogee ape roba d M 
s; E a g ; jective 
age A ‘good observer’ is co-operative and intelligent, is quick and keen to appre- 
twdjly ag of technique of the nk tg — aii ne his priis 
a xz server a a al cons give 
ithout in — d E i - km ^ Mote aimi the wand of aeons : tt nire 
— y way need ing o hav yl ee o ee dee 
Y that the observer should have no preconceived theories about the experiment 
wg he is engaged. Otherwise what has happily been called his ‘coefficient of 
s ATRI mendacity’ may bias his judgements for or against his theory, The observer 
$ >e indifferent about the result of the experiment, but conscientious for the success 
4 n *Xperiment, The observer who makes no attempt to master the experiment, and who 

. ^ 10 care to relate his settings to his sensations, in fact who ‘couldn’t care less’, is a 

"Sance, and his influence can only be eliminated by personal selection of the small team, 

e timid observer who is over-anxious to give a ‘right’ judgement is equally a nuisance 
i eo erent reason. Ideally such personal factors should be eliminated by random 

% n of observers, but with the small team technique this is of course not possible, 

factors p tiea] implications of the conclusions are n They raise economie 

© rep, 1° experienced observer will demand higher quality equipment (for example for 
‘man Production of music or of pictures) for the same criterion of excellence as will the 
able : the street’, If the designer decides to plan only for the man in the street’ he is 
observe Produce a cheaper piece of equipment than if he dengred for the experienced 
Ofte " T. This economie factor sometimes works in reverse. = experienced observer can 
Warni ork usefully with inferior equipment; the novice may be incapable of detecting on a 

I ‘splay signals which are readily apparent to the experienced man. 

T Cases, design for the experienced observer may demand a change in design 
lim s aan a more expensive design. In the design of the lighting of buildings the 
“tiga, tion of glare discomfort must be more rigorous if the [n f Observer is to be 
ihi s "an if the judgement is by the average man. ae} da isa aye i the re- 
i A ^x light to illuminate the sire om Y : deus bier © reduce the 
t Final Sof light sources, rather than the provision of more pa £ 3 e lighting equipment, 
Nae v) there are the implications of the conclusions on the met sued of subjective 
Wong, a It is clear that any single judgement of a seems pee pyject to considerable 
hat Even experienced observers deviate at times irom their main judgements, 
Pms of greater importance, however, is the significant differences in the judgement 


of 
lon by exp . * T 
I erienced and by inexperienced observers heawa reness of dis: f 


2 othe 
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is associated with experience of a situation, but can it be established that no ird vs 

i ienced subject who is happily unaware of discomfort which is readily : I ES 
aie ie saab man? Much more work would be necessary to establish the 
a ie I of an 'experience factor' is of particular importance in view of "c 
Daci use of the questionnaire techniques in social methodology. These qnid 
based on the single assessments of a large number of inexperienced observers. Th wei 
due to the variance of the judgements is eliminated in the statistical proc.dure of ana E 
but the ‘experience factor’ remains. Can it be confidently accepted that it can be igno 


VII. SUMMARY 


Experimental evidence has been obtained which shows that inexperienced arius a 
less susceptible to glare discomfort than those who have had the opportunity to ma E 
long series of judgements. A Steady increase in Sensitivity has been recorded. On EC 
other hand, experienced subjects retain their enhanced sensitivity at a constant level ov t 
a period of years. Such experienced subjects are therefore valuable as human meters 0 
their environment. 

The comparison which has been made betw 
and those of inexperienced subjects show 


subjects will satisfy about 85% of the inexperienced subjects. 
Although all these judgements 


refer to a study of glare discomfort, it is believed Marin 
similar relation exists in many other situations where judgement of an attribute allied wi 
discomfort is involved. 
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I. INTRODUCTION 

Various changes in the perception of time have been reported following administration of 
drugs such as hashish (Pick, 1919; Bromberg, 1934), mescaline (Fróbes, 1923; Favilli, 
1937: McKellar, 1954) and quinine (Sterzinger, 1938). Most of the data published have 
been observational and qualitative and there seems to have been little systematic follow-up. 
During experiments with the anaesthetic gas nitrous oxide carried out by the present 
Writer, some subjects spontaneously commented that time passed extremely slowly, e.g. 
“minutes seemed like hours’, while others said that time seemed to ‘fly’; and a few de- 
Scribed the effects as complete loss of sense of time. The purpose of the investigation to be 
teported was to explore whether such phenomena could be measured quantitatively, i.e. 
Whether there was a relation between subjectively experienced changes in the rate of 
Passage of time and estimates of the duration of time intervals made in accordance with a 

Standardized procedure. : 
Some previous investigators have suggested that this might be so. Hoagland (1935) has 
Sought to account for the impression of a patient suffering from influenza with fever that 
time seemed to pass very slowly’ by assuming that the increased body temperature had 
made the patient’s internal chemical timing mechanism run faster. This, he argued, 
‘should make time, as judged by objective clocks. . appear to go by more slowly, since 
More psychophysiological “time” would pass in a given constant unit (a minute, let us 
Say), of our conventional constant time scale standard’. In order to check, Hoagland 
asked the patient to estimate the duration of 60 seconds by counting. She completed the 
Counts in considerably less than a minute, especially when the fever was relatively high. 
^ a recent review Woodrow (1951) has referred to this finding as indicating that what was 
Actually a minute by physical time seemed longer than a minute to the melius ad 
Iiterproto ton in agreement with the subjects report that time seemed to pass " ice d ; 
ase & Haldane ( 1941) have reported that during inhalation of air with car em = e 
Sual, and in support they cite the finding that one of them took à s ps dins bec 
° believed seconds, while under normal conditions he took only 28. Assumptions 
out rer tees subjective experience and quantitative oped cm 
59 to underlie conclusions reached by other workers. sn » e nese and tó 
Sage subjects tended to reproduce aing aar ui vomer mie allt operator 
"bio i otia is — Mieres p to be passing more quickly after 
leucot iir. cwn boda er ms l experience’ of hashish users that ‘time appears to 

omy’, To illustrate the ‘universal exper 
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be markedly lengthened’, Bromberg (1934) has quoted the case of a subject Mei on 
after the period of intoxication that what seemed like several days had in fact “or "xi 
a few hours. Conversely, Barach & Kagan (1940) have concluded from the fac : 
under the influence of anoxia time intervals were estimated as shorter than es : 
e.g. 3 hours spent under anoxia were subsequently judged to have been 2 or less, that 
perception of time was slowed’. n N 
These various observations are difficult to interpret because of divergencies in pro 

cedure, especially in the methods used for assessing time perception. However, for kir 
case of counting out seconds—one of the commonest techniques and the one adopted in t S 
present investigation—the prevalent assumptions seem to be as follows: If for an pert 
dual time seems to be passing subjectively ‘more quickly than usual’, he will count ou 
seconds more slowly than before, since the interval of clock time which he normally thinks 
to last one second will now appear to him shorter than 


wait longer before judging one second to have elapsed. $ 
a second will be objectively longer. On the other hand, if time appears to be gasoni 
‘more slowly than usual’, the subject will think that time is up when objectively it 1s n0 


yet up, and seconds will be counted out more quickly than before. The experiments to be 
reported enabled these assumptions to be tested. 


previously and he will thereto 
Hence his ‘corrected’ estimate 0 


II. METHODS AND PROCEDURE 


The experiments were carried out in conjunction with others on the effects of nitrous oxid 


% nitrous oxide in o. 


Xygen. Control subjects receive 
me apparatus, 


Table 1. Experimental design 


Treatment 
Group Trial I "Trial II 
; . Dnvc 
Experimental (50 subjects) Estimation of seconds Estimation of seconds 
(Cognitive tasks) (Cognitive tasks) 
Estimation of seconds: re-test Introspections 
Questions 
; . No Dnva 
Control (50 subjects) Tation of seconds Estimation of seconds 
ognitive tasks) itive tasks) 
Estimation of Seconds: re-test fs cmm 
Questions 
Time perception in both th i a 
e experimental and cont igated by 
a en qs tol groups was investigat 
(i) Estimation of seconds Thes nd 
ubject was re. uired t; 0 seco 
O 
Td q estimate the duration of 3 
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to complete the count of thirty was measured. In trial I, subjects carried out various 
Cognitive tasks for half an hour after completion of this test and were then re-tested, so that 
measures of reliability could be calculated. No re-test was given in trial II. 

(ii) Subjective assessments. On completion of the cognitive tasks in trial Il, gas 
administration was stopped and the subject was asked to wsite down full introspections, 
on any experiences he might have had during inhalation. This gave him an opportunity 
to comment spontaneously on changes in time perception. After the introspections had 
been written, the experimenter asked a number of questions about the effects of inhalation, 
one of which was whether the subject had noticed anything unusual about the passage of 
time during the experiment. If he answered in the affirmative, he Was asked to specify the 
natuie of the change. 


III. Resuurs > 
(1) Subjective assessments E 
ril Spontaneous introspections were searched for references to time perception, and 
"n they and the answers to the experimenter's subsequent questions were classified in 
hree categories, according to whether time during inhalation had appeared to pass (i) more 
quickly than usual, (ii) more slowly than usual, or (iii) at a fluctuating or unspecifiable 
Tate. This analysis was carried out separately for the spontaneous introspective material 
and for the answers to the experimenter’s questions. The results are summarized in Table 2. 


Table 2. Subjective assessments 


Experimental group Control group 
` í 
R Spontaneous In answer Spontaneous In answer 
9port on passage of time introspections to questions introspections to questions 
‘Quicker’ 13 26* 0 12 
Slower’ 4 14* 0 10 
Miscellaneous 2 7 0 0 
No change reported 31 2 50 14 
No. of subjects 50 497 50 36t 


* 1 "TW : H : H H 3 
One subject is included whose replies to questions contradicted his spontaneous introspections. 
For practical reasons it was not possible to ask all subjects the questions. 


R will be seen that nearly all experimental subjects reported some change in time 
i 9ption, though only 19 of them did so spontaneously. In their spontaneous introspec- 
CONS 13 experimental subjects reported ‘quicker’ passage of time, and altogether 26 said 
n leker? in reply to the experimenter's questions; 12 of these had already done so in their 
lou ee but one subject contradicted his introspections in answering the questions. 
re A Subjects reported ‘slower’ passage of time in their introspections, and 14 made this 
i In answer to the questions. Again one subject gave self-contradictory reports. Few 

Jects gave answers appropriate to the third category of classification. In the control 
Soup no subject reported any time changes spontaneously, though in answer to the 
Tüestions 12 said ‘quicker’ and 10 ‘slower’. Since the experimenter's questions produced 
lien Tesponses from the experimental group than had been given apone fas B 
8 ited responses from the control group where none had been given spontaneously, i 
“ems possible that subjects were to some extent suggestible. Answers to the experi- 


®nter’s questions may therefore be less trustworthy than subject’s spontaneous reports. 
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b 
(2) Estimation of seconds i 

The results for the two groups of subjects for each of the experimental trials are 
summarized in Table 3. E in 

(i) -All mean values, inchfding those for measures scored under normal conditions : 
trial I, are greater than 30, i.e. there was a tendency fo: seconds to be counted out se: 
slowly than clock time. Individual variation was considerable, however, as is shown DY 
the size of the standard deviations and ranges. 


Table 3. Estimation of seconds: summary of results 


Experimental group (N =50) Control group (N —50) DE i 
Mecsures in 7 ^ - bo 
seconds Triall Trial II Diff. "Trial I "Trial II Diff. diffs. 
Mean 34-98 40-68 +5-70 33-20 38-00 44-80 - 0-90 
S.D. 9-06 10-23 = 9-17 10-62 Resi —- 
Range 19-70 23-65 — 13-63 13-71 — is 


(ii) The two groups of subjects did not differ significantly in respect of initial perfor- 
mance in trial I (1 < 1). 


(iii) In trial IT the means are sig 
trial I (¢=4-27 and 4-66, D.F. = 
mental group from trial I to tri 


group (/ < 1). The drug therefore 
Seconds. 


nificantly greater in both groups, as compared with 
49, P<0-001). The change of performance in the expe!” 
al II did not differ significantly from that in the control 
cannot be regarded as having had any effect on estimating 


sk made their breathing more deliberate and their natural 


P 1 
hey could only talk ‘in bee 
t some such external factor was responsible is strengthenec 


lity of the test. Product-moment correlations between initia’ 
"14 for the experimental and 0:89 > 

à à s in trials T and IT were 0-61 and 0*6: 
respectively, The smaller size of the latter pair of correlations may be due to the longe? 
time interval which elapsed between trials 


: 2 Land IH—one week as à ainst half an hour 
and to individual differences in adjustment to the apparatus and ie effects of inhalation: 


4 
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result was found to hold for the control group. When the comparison was confined to the 
17 experimental subjects who had made spontaneous reports of ‘quicker’ or ‘slower’, the 
e oce] É caverns eho o i 
was again similar. 
a It may be concluded, therefore, that in the present experiments no relation existed 
t etween changes in estimating the length of seconds and subjestive impressions of changese 
In the rate of passage of time. — 
Table 4, Mean differences in estimation times between trials I and IT, in relation to 
answers given to experimenter’s questions 


] 
Experimental group Control group 
Mean difference in esti- Mean difference in esti- 
mation times between mation times between " 
Answers to trials I and II trials I and II 
questions N (seconds) N (seconds) 
‘Quicker’ 26 546 12 8-10 
‘Slower’ 14 5-50 10 3-75 


The di " €— d xe raar -—— i 
Ne difference between the ‘quicker’ and ‘slower’ subjects is not statistically significant in either the experi- 


men 
tal or the control group. 


IV. Discussion 

wn the light of the results described, the original assumptions cited in the introduction 
7 E. Since it had been shown that changes in subjective experience were not 
me ed by changes in counting out seconds, it followed that the latter did not constitute 
2ppropriate measuring device for the former. The following reasons are suggested: 

A je the assumption that subjective impressions of quicker passage of time should lead 
Vine counting of seconds and vice versa 1s logically not compelling, since an equally 
"— a case may be made out for the opposite relation: thus, if for an individual time 
See to be passing “more quickly than usual , he could also be expeoted to count 
second. more quickly, since it would appear to him that the moment for counting the next 
Pavert — already there when according to clock time it had not yet arrived. The ap- 
more ees is probably attributable to the ambiguity of statements like time passed 
ome ta kly (or more slowly) than usual’; the reference may, for example, be primarily to 

i Sort of ‘internal clock’, the speed of which is somehow perceived to have altered, or 
ae, = to the rate at which events in the outer environment are experienced. Such a 

45 lon is illustrated by comments like the following: ‘Overall time seemed longer— 


8 "i s x s 
qui sas to describe—I had more time to do the tasks, but time itself was passing more 
Ck y. 


Secondly, one could not be sure in the present investigation of the extent to which 


an mates of time may have been influenced by objective frames of reference, and of how 

a Ubjects may have tried to make corrections. Suppose, for instance, that during the 
he i. Administration time seemed to a subject to be passing more slowly, in the voies that 
leq ee to have more time for a certain task than on a previous occasion, but ot i aa 
houla. to guess that the objective time must be the same: there then is no pue w P. e 

E d deliberately try to compensate by altering his usual speed of counting ou * s " 
abp could (but equally well might fail to) realize that although his usual pam ^ii 
fo, "Ted to him, say, slower, it was objectively probably still the same as before and there- 


> Presumab] 
correct. 
1g m Gen. Psych. 46, 4 
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Thirdly, two different kinds of time perception seem to be involved. shai a pps 
requires judgements of the duration of time intervals; the subj ective ng utin 
other hand, refer not so much to duration as to rate of passage of time. m ) e 
statements about the former can be made independently of the latter. For ——À 
time interval may in retrogpect be judged to have appeared shorter "hus c s wein 
duration, yet while it was in progress time may have been experienced as passing 
quickly’ or ‘more slowly’ or ‘at the same rate as usual E — 

From the above arguments it follows that any given judgement of time, NUMEN i 
pressionisticor‘ objective’, may bedetermined by a complicated interplay of subj ectiv e - à 
contextual factors; aná there are no theoretical or, as the results of the present investiga 
tion have confirmed, consistent empirical grounds for expecting impressions of ii an 
the rate of passage of time and estimates of durations of time intervals to be ipei A 
related. Nevertheless; investigations like those quoted earlier, in which a relation of t e 
kind was apparently observed, seem worth pursuing further and with larger numbers m 
subjects and the co-ordinated use of different methods of assessing time perception. ^" 
may become possible to identify quite specific aspects of time perception which are selec- 
tively susceptible to drugs and other physiological influences. Apart from their intrins!¢ 
interest, such findings could be utilized for discriminating between various factors 1 
volved in time perception and for studying their respective roles. 


V. Summary 


y ; : "E " in the 
Effects of an anaesthetic drug (nitrous oxide) on subjective impressions of changes 12 tl 
F s E N o 
rate of passage of time were studied, and were compared with performance in a test 


: I 2 á d at 
estimating the duration of seconds by counting aloud. The assumption was examined ihe 
subjective impressions of ‘ 


B H ing 
quicker’ passage of time should be reflected in slower counting 
of seconds and vice versa. The results showed that: 


. H . H . B A i as 
(1) The drug induced subjective impressions of changes in the rate at which time W 


passing in a substantial proportion of subjects, some of whom reported apparent quicker" 
ing and a smaller number apparent sl 


owing. 
(2) The drug had no effect on estimating the duration of seconds by counting. d 
(3) No relation could be demonstrated between subjective impressions of change? € 
changes of performance in the test 


; of estimating seconds. 
Possible reasons for these findings are discussed. 


REFERENCES 
(1940). Disorders of men 


e. Psychosomatic Med, TL 


Marihuana intoxication, 4 
Case, E. M. & HALDANE, J. B. 8. tv 


BanacH, A. L. & Kagan, J. 
tension of the atmospher 


ge 
Bnownzno, W. (1934). 


tal funetionin 
» 53-67. 


Y. 


g produced by varying the d 


J. Psychiat. xxv, 301 4i 
(1941). Hu i 7 cipit ue 
carbon dioxide, and cold, J, H - edi x gr under high pressure, T, Effects of 1? 
Favr, M. (1937). La i ; 


EU 
percezione del tempo nell’ - 
455-62. d 


=) 32 
bbrezza, mescalinica. Rass, Studi psichiat- 


HANNAH STEINBERG 279 


Fnünzs, J. (1923). Lehrbuch der experimentellen Psychologie. Freiburg;, Herder. 
Hoaaraxp, H. (1935). Pacemakers in Relation to Aspects of Behaviour. New York: Macmillan. 


) MoKertan, P. (1954). Personrl communication. 
ETRIE, A. (1952). Personality and the Frontal Lobes. London: Routledge and Kegan Paul. 


pom A. (1919). Psychopathologie des Zeitsinns. Z. Pathopsych. m1, 430-41. 
TEINBERG, H. (1954). Selective effects of an anaesthetic drug on cogpitive behaviour. Quart. J. exp., 
Psychol. v1, 170-80. 
SrERZINGER, O. (1938). Neue chemopSychologische Untersuchungen übe 
m Z. Psychol. xum, 391-406. 
ODKOW, H. (1951). In Stevens, S. S. Handbook of 
ons. 


r den menschlichen Zeitsinn. 
Experimental Psychology. New York: John Wiley and 


(Manuscript received 8 October 1954) 


18-2 


280 


5 


SOME FACTORS INFLUENCING THE EFFECTIVENESS OF 
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I. Inrropuction 
The rapid strides in the development of pictorial devices for communicating information 
and instruction has led to the hope that the moving film and television might come to 
supplant rather than supplement predominantly verbal methods of teaching and training 
This hope appears to be based on the belief that pictorial material makes a greater impact 
on the learner which is liable to increase in proportion as all features of objects, situations 
and events, particularly motion, are faithfully represented. 

But there is growing evidence that increased fidelity of representation is not per se a} 
effective substitute for clarity and soundness of exposition. In a previous experiment 
(Laner, 1954) no significant differences were found between the performances of subjects 9? 
à manipulative task after instruction by either a highly realistic moving film or by à film- 


o : d i e 
ctorial material in the latter being obviously mor 


A ; ; nc 
ations. In particular no special effects were fou! 
or ‘motion’, 


ere appreciated; (b) 
text, supplemented merely by two static 
by one of the two devices, were required 


; to sketch and 
design their own procedure for "i 


assembling it. 


The display material Il. Merton 
The two types of display material used c of 
ont od | 
operation of the Bren-gun reise ained an identical account of the m pe 
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as well as the fact that even subjects who had previously handléd a Bren gun could be relied 


on to be unfamiliar with the trigger mechanism, the dismantling of which is normally 
3 * eo 5 D 


àn exclusive prerogative of trained armourers. 

The film passage, shown individually to one group of subjects, forms part of a complete 
explanatory film of the Bren gun, produced by Publicity Productions Ltd. for the instruc-^ 
tion of Army armourers. During the experimental showings it was always preceded by an 
Introductory passage, which shows the general mode of operation of the whole gun and 
Which provided the necessary context. The whole showing lasted 10 minutes 15 seconds. 

The text used to instruct a second group of subjects was also administered individually, 
ànd was a literal transcript of the film commentary, except that references to the display 
and repetitive statements were deleted. A general description of the way in which the 

ren works was included in it. Two static diagrams were appended. (For text and dia- 
Brams, see Appendix.) , 


Subjects 
The experimental population consisted of fifty male subjects, all University students 


9f whom half saw the film: the other half studied the text. None of the subjects had had 
WY previous experience with the trigger mechanism. 


Proced ure 


Asa preliminary to each session all subjects were told of the purpose of the experiment. 
twas pointed out to them that the initial passages in the film and the text were merely 
orientational, but that comprehension of this passage would provide them with the 
Necessary context for understanding the trigger mechanism and should therefore be 
"tended to, The text-instructed subjects were in addition told that they would be 
a Owed 10 minutes 15 seconds to study the text and that they were free to make any use 
Ney wished of the diagrams. 


Testing procedures 

the umediately after viewing the display each subject was asked to draw a rough sketch i" 
in xus mechanism and to insert any names of parts that he oon recall. The eae 
te the display had been utilized was then inquired into. Next, comprehension was 
nst by a set of carefully phrased questions. This oral inquiry made the situation less 
xpl tamed and made it possible to demand further clarification, where the initial 
i nation was not deemed sufficient. Special care was taken not to give any hints. 
s teen questions were asked, e.g. :‘ What is the effect of the Change Lever on the Tap: 
38 Lever? > or What is the function of the double claw with the gun set at repetition ? 


T: mally the subject was given the seven component parts of the trigger mechanism and 
ih d to assemble them. The manner of assembly was not shown in the film or described 
thg text, and the subject had to evolve it for himself. The time taken to complete the 


Asse. 1 
Y was recorded. 


C 


cori ; 
T ng and analysis procedures 
‘he three sets of data obtained were analysed as follows: " — 
as ) The sketches were classified into two categories according to whether t Ys anı: 
tawn could be held to ‘work’ or ‘not work’. To eliminate such irrelevant features as, 
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, — 
for example, artistic meri, the — en ones d ^ gud ja -e 
i i ‘functional’ sha L4 

ea cy ed rd ^ part. It was ea that PNE with a score of 

feta. id not meet the criterion of ‘workability’. e 

: eee piae a to the oral questioning fell readily into four —. 
correct answer, doubtful, wrong, no answer. A compre!.ension score for each subjec 

obtained by summing his correct replies and converting into percentages. -— 

A comparison of the total percentage scores of the subjects in the two groups, ie oe 

allows only a comparison of ‘overall effectiveness’. By summing the responses do 

whole group of subjects to each individual question, it was possible to obtain, in ad s TE 

an indication of display effectiveness at each stage. The replies were summed intoa at 

and ‘Wrong’ category for each question, the ‘Right’ category comprising all "3 

responses, the "Wrong' category all incorrect responses as well as failures to e is 
(responses classified as doubtful were left aside). The resulting 2 x 2 tables were treate 

the x? technique. 


. s ; ich 
The times taken by subjects to assemble the trigger mechanism provided scores which 
could be treated in a statistically straightforward manner. 


II. ResuLTS 


(i) Analysis of sketches 
The pattern into which the workable a 


M is 
nd unworkable sketches distributed themselves 
shown in Table 1. 
Table 1 
Workable Not workable 
Film group 10 15 
Text group 8 17 


awing it. 
Table 2 
Mean % correct 
i replies Standard deviation 
Film group 63-99 29-05 
Text group 53°81 


34-38 


(ii) Analysis of responses to oral questions 

As described in the previous section à comprehension 
by summing his correct replies and converting into 
scores and the standard deviations for the two Sroups of subjects are shown in T2 
The approximately 10% i 


-afie 
"eh Means is not statistically sig?" 


this difference is exaggerated. 


sed 
ine 
Score for each subject was obta n 
percentages. The mean eee 2. 
t 
difference between the 
; moreover, as will be shown, the size of 
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The overall comprehension scores, on which the above calculations were based, are not 
by themselves good indicators of display effectiveness. Under certain cireumstances—to 
quote an extreme example—the film might be more effective in conveying the first five 
facts or concepts and the alternative method in conveying the final five; identical overall 
Scores would in such a case cover up completely the differeistial effectiveness of the twy 
forms of instruction. By comparing the response of each group as a whole at each stage 
this differential effectiveness is thrown into relief. Table 3 shows the x? values obtained 
by the complementary method. 

The x? values for questions 16-18 are significant at the conventional levels, but this 
Significance is purely statistical. They are accounted for by the fact that many of the 
text-mstructed subjects found the time too short to get to the end of the description; 
answers to the last three questions from these subjects were therefore either inadequate, 
or (for the most part) absent. It is easy to see that this same fact was also reflected in the 
text-instructed subjects’ overall comprehension scores and through these scores in the 
it value, thus contributing to the 10% difference between the mean comprehension 

ues, 


Table 3 
Question x Question x 
1 l-44 10 0:37 
2 144 11 0-33 
3 1-44 12 1-71 
4 Not calculable 13 3-12 
5 1:00 14 0-03 
6 1:33 15 1:56 
" 0-95 16 7-59 
8 0-52 17 T14 
9 1:28 18 9-62 


iy ws remaining xi values that for question 13 approaches significance, the advantage 
of a g emg decidedly with the text-instructed subjects. The question involved the action 
2 Ds which apparently was not perceived at all by many film-instructed subjects, 
"M ee missed its functional importance. The spring was omitted from many of the 
ches of the film-instructed subjects, while all the text-instructed subjects included it. 


(iii) Comprehension and assembly performance 


ee the fact that neither film nor text gave any description of how to assemble the 
The n mechanism, all subjects succeeded in the task of evolving an assembly procedure. 
Variation taken to assemble varied widely among individual subjects, although these 
t ner had, apparently, little to do with the nature of the instructional device used: 
erence between the mean assembly time of the film- and text-instructed groups was 
i ti minutes and not statistically significant. It was, however, noted that the time 
acd complete the assembly tended to reflect two kinds of approaches: a subject who 
ne wh, the task in a purely trial and error fashion usually took a good deal longer than 
hypothe chose a less random approach. This in turn made it not unreasonable to test the 
lin esis, suggested by a previous experiment, that a more adequate assembly perfor- 
Ce and better comprehension are connected. 
teject, Various reasons the procedure of correlating comprehension and time scores was 
ed; instead the two groups of subjects were each divided into two classes, one 
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comprising all subjects whe showed above average understanding on the oral isons 
naire, the other comprising all subjects who fell below average. The mean time scores 0 

the two classes in the film and text groups were then compared statistically. The statistics 
obtained are shown in Table 4. 


[2 Table 4 
Mean for Mean for v, 
‘above average? “below average’ 
comprehension comprehension 
(minutes) (minutes) Diff. et 
Film group 5:38 10-55 517 3:82 
Text group : 4-13 9-03 4-90 3-72 


The ‘t’ values are significant at the 0-001 and 0-01 levels respectively. ] 

From this table it is quite clear that, regardless of the type of instructional material 
used, subjects who showed more comprehension of the functioning of the mechanism were 
also considerably quicker (i.e. better) at constructing for themselves an assembly proce- 
dure. Although it would seem to follow that a more adequate performance is based on 


better comprehension, the alternative hypothesis has to be considered, i.e. that a common 
factor underlies both comprehension and assembly performance. 


(iv) The factor of past experience 
The term ‘past experience’ 
knew how the Bren-gun trig 


; - However, the great variability " 
alid comparison of the means, 


Table 5 
Mean for experienced Mean for inexperienced 
o. D iff. 
Film group 73-00 : " i2 pin 
wey i 20-48 aay 
Text group $ e560 
ae 16-85 — 219 


(N —14) 
ias TNR 
Both *t? values are significant at the 0:05 level 


(v) Reports of Silm-instructed subjects 


k en 
Y direct means of access to eV 


during the viewing stage, of Which the " 
: qu dices ; es 8' 
S of subjects’ performan¢ 


antitative in 


EE 


ek 
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- In general, the subjects! attitude to the effects and effectiveness of pietorial media of 
Instruction was predominantly positive; but this seems merely to reflect conventional 


Views regarding the merits of predominantly pictorial as against verbal methods of con- 


veying information and instruction. This positive attitude was, incidentally, also shared 
by most subjects in the text-instructed group. a - 

When asked to substantiate the general view with reference to the film they had just 
been shown, some subjects suggested that the direct pictorial representation of certain 
Spatial relationships and of the directions of movements of certain parts would give the 
film advantages denied to, for example, a written text. On the other hand, very few sub- 
Jects found that pictorial presentation favoured the later re-evocation of specific visual 
Images: in fact, many subjects recognized that what imagery they had had was itself of a 
Constructive rather than reproductive nature; several subjects, for example, stated that 
they had to substitute their own diagrammatic image-versions far the ‘confusing’ images 
Supplied by the display. 

For the most part, however, the subjects were preoccupied in their reports with the 
effects in perception of the pictorial information being presented in a continuous series— 
4 characteristic of film and television presentation. A survey of subjects’ statements sug- 
Bested that this type of presentation resulted in the comparatively frequent occurrence 
of a number of checks and stresses in perception: 

(a) The meaning or reference of some part of the display was misinterpreted and while 
àn attempt was made to correct for this misperception, further stimuli from the screen 
Could not be dealt with. (‘I could not follow at some points and there was a sort of break- 
“own, due to my interpretation of the film content.’) 

(b) A lag in the perceptual response was brought about by the subject’s attempt to 
*eorient himself to a spatial or ideational shift in the display. ("Too rapid as the diagram 
Was twisted round. If you hadn’t picked up something, you didn’t have a chance to pick 
1t up again.") ` 
mE temporary fluctuation in attention resulted in what subjects described as a 

955 of the thread’. 

.. (d) The perceptual response was checked by some vividly represented or unfamiliar item 
h the display, which temporarily monopolized the subject’s attention. (* Not knowing how 

Sere” is spelt creates a short distraction and thus cuts across concentration on the film.’) 
( (e) The perceptual process was crossed by some motivational influence, e.g. anxiety. 
is ou develop a lot of anxiety as the thing is racing HN RUE this anxiety has a dis- 
» Ptive effect, All the time you are trying to hold on to what went before and missing what 
5 just Boing on.) . . 

: Each of these checks—and the list is probably not exhaustive—resulted, according to 

f Subjects, in a more or less extensive loss of information, which was in many instances 


“Umulative. 


IV. CoNCLUSIONS AND DISCUSSION 
those of a previous study (Laner 


Our " 
Present r ee in a number of respects with 
195 seit ggr evidence be found for any special 


21) and it is significant that in neither case could any i c ' 
Sets attributable to the realistic and detailed character of the pictorial representation— 


n » for instance, as the portrayal of movement. The first study dealt with the execution of 


Manipulative task after instruction by film or film-strip. In the present experiment the 
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emphasis was upon the cor&prehension of a mechanism of mutually dr amie ae 
parts. It would seem that in both of these diverse connexions, the realistic r ao or 
of the movements involved was relatively unimportant. Our observations indicate 
i confusing. 
et pw E e it saute important for clear perception and understanding that the 
effects or end-results produced by each consecutive movement or sequence of eae 
and their relationships to the preceding stages of events or operations should be adequate y 
demonstrated. If these relationships are clear to the subject, there seeras to be no 
culty in constructing an adequate version of intervening events, whether in terms i 
actual movementsor in terms of verbal explanation. The fact that in the present experimen 
those subjects who had shown the best understanding were also quicker and better at 
devising their own assembly procedure supports this contention. -— 
The dismissal of ‘realism’ as comparatively unimportant, however, has implications 
which have a bearing on the still highly controversial issue of pictorial versus non-ple- 
torial, and visual versus auditory presentation of information. It is widely held that | 
realism is the very factor which makes pictorial visual presentation more efficacious: 
underlying this belief are two assumptions: first, that the eye can take in more information | 
than the ear; and second, that since a picture presents simultaneously a good deal of | 
information, the superior ‘carrying’ capacity of the eye can be brought fully into play- | 
But, as many studies have shown, the important factor in perception is not the high carry- 
ing capacity of the visual channel, but the very much smaller capacity of central mechan- 
isms in handling the incoming information. Moreover, as experiments with brief eX 
posures of pictorial material have shown (e.g. Bartlett, 1932), very little accurate inform" 
| 


tion can be obtained ‘at a glance’. It is significant that studies with films, designe 
specifically to establish the superiority of visual presentation, have produced negative me 


at best equivocal results (Nelson, 1949; Nelson & Moll, 1950; Yale Motion Picture Re 
search, 1947; Van der Meer, 1950). 


It does not, of course, follow that for cert: 
may not have advantages over other types 


agreement with the findings of 
somewhat less tentative than i 


P 
S 
[i 
5 
I 
© 
E: 
E 
EB 
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; Our main concern, however, was not with ‘audience varialles’ so much as with factors 
, inherent in the structure of the display. Judging by the frequency of subjects’ complaints 
and remarks, one of the main factors in this category is the so-called rate of development, 
Le. the rate at which the information is conveyed. In practice—and this is where ‘realism’ 
comes in once more—this rate is commonly governed by the rate at which the represented’ 
events actually occurred; occasionally use is made of slow motion. If, however, visual aids 
are regarded not as devices for copying reality, but as means for effectively conveying 
Information, it at once becomes clear that what must primarily be taken into account is 
the rate at which any given information content can be dealt with by central processes. 
In general this rate for any type of audience lags well behind the actual occurrence of 
events; representation at actual speed then leads to disruption of the perceptual processes 
by motivational factors, such as anxiety or apathy resulting from frustrated efforts to 
Perceive what is going on. Occasionally, on the other hand, when slowly occurring events 
are Tepresented at their actual speed, the perceptual process is disrupted by boredom and 
tedium. The problem is one of determining empirically broad optimal ranges of rate of 
development for various types of information. Experimental studies along these lines 
have already been started (Jaspen, 1948, 1950). 
Closely akin to the rate of development is the factor of repetition, which has also fre- 
p. been mentioned by subjects. Although it can be considered established that 
en as a whole or of certain sequences tends to increase the amount of material 
" Imilated from the pictorial medium, there still remains the problem of the form 
*petition should take. In this connexion the information theory principle that the 
dre of getting information across may be only slightly increased by literal 
" Es has been strikingly paralleled in J aspen’s (1948) study. It was found that the 
Sig ipea of a film ‘key’ sequence increased in step with the inclusion of one, two, three 
raid non-identical repetitions. Certain indications were found in the present experi- 
Probab ich suggested reasons why literal repetition may be less effective, the chief being 
y the interference of boredom and straying of attention. 
further factor which has been little noted so far, but which appears to influence the 
liigibility of the visual message to a considerable extent, is the frequency of shifts. 
"d is here undersood any sudden extensive change in the display. A spatial 
Bes sy example, is introduced when a long-shot sequence, giving a more inclusive view, 
the mn ay toa close-up sequence, where a small part-aspect of the overall view takes up 
chan ajor proportion of the total screen area; a similar type of shift is introduced by a 
Se In camera angle. Every change of this kind appears to demand some reorientation 
he viewer’s part. But in addition the viewer must, presumably, also develop some 
na js retis scheme, corresponding to the space in which the camera was moved. And 
Such 7 1e must adapt to sudden changes in sizes. It seems evident that the more frequently 
e lik Ea occur, the smaller the chances of a spatial scheme being formed and the greater 
teque ew of disorientation and loss of information. f Difficulties of this kind i 
incon 7 y mentioned by subjects, directly or indirectly. Similar difficulties es 
the fi exion with a shift in depicted content—an ideational shift—e.g. pire oe ents 
N Main Switches from a representation and description of the Bren gun as a who e to "e 
Sim basis of the trigger mechanism. Here the ideational and spatial shifts occurre 
àneously, 
ut by far the most important factor influenci 


intel 


Sort 


ng the intelligibility and thereby the 
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7 he 
effectiveness of the visual display appeared to be the spoken commentary. Alth oap ko 
use of many unfamiliar technical terms to accompany an equally unfamiliar pictoris 


. H " T ary, J 
content tended to throw into particular relief the more negative effects of the commentary 


yet at the same time it emphasized the extent to which the commentary can wp we 
perception of the visual eleraent. Numerous remarks made by subjects cap s Mone 
first place, that as a consequence of their inability to get hold ofa technical tern " 
were left to face a relatively undifferentiated welter of visual impressions. (‘If you a i 
names of parts, you would know what they looked like and would be able‘o follow better. 
There was no dearth of reports indicating that the commentary, and particularly pe 
of its key sequences and terms, can materially assist visual perception by — ^ 
the structuring and articulation of the perceptual field. (Knowing names would help 1 


organizing’; ‘If I had known the names of parts, I would have been less bewildered at the 
start’.) 


i i TAE, T ional 
Even more importantly, the commentary seemed vital in communicating functio 


relationships. While a pictorial display may be adequate in demonstrating certain spatial 
and directional relationships, more abstract functional and cause-and-effect relationships 
seem to require explicit formulation in verbal t 
possibly due to the fact that such relationshi 
gaps as well as the narrow selection of relev 
irrelevant aspects carry equal weight. In tl 
some part which contained the characteriz 


erms before they can be grasped. T his de 
ps demand the perceptual bridging of mit 
ant aspects from a display where relevant an 

1e present experiment it was often the name o 


ation of a functional relationship (e.g. tripping 
lever). When, then, for one reason or another, the name was not perceived or retained, the 
functional relationship remained equally unperceived (' . . missing the name one woul 
ies the function of the part, too’; ‘Without remembering the names it was impossible to 
follow. . .") 


Altogether, the evidence conver 
auditory and visual elements of a combined display—particularly a continuous seri? 
display—are not independent and simply additive, Thus a commentary that overlap? 
highly in content and formula 


iar expressions or diverges from the 
eae: im ive; nds to reduce the effectiveness of a si 
pictorial element. This is perh i f smoothing the assimilation of p 
the perceptual mechanisms and thu 


channels, the problem of pictorial formulation i 


pictorial-verbal-symbolic formulation. 
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Mi 

l. Experiments were carried out in which twenty-five subjects were individually shown 
a sound film of how the trigger mechanism of the Bren gun works. A comparable group of 
Subjects was given individual instruction by means of a printed text and two static dia? 
grams. Subjects were asked to dyaw a sketch of the mechanism, explain how it operates 


SUMMARY 


and assemble a model. 

2. In terms of overall scores no significant difference was found that could be attri- 
buted to the effect of either instructional device. Furthermore, neither device was more 
effective in conveying any part of the instructional content. i 

3. A significant positive relationship was found between comprehension scores and 
the time taken to evolve and carry out an assembling procedure. ; 

1. A significant positive relationship was also found between adequacy of explanation 
and the amount of related past experience. 

5. It was concluded on the basis of the quantitative, as well as qualitative, data that 
realistic pictorial portrayal contributed little to instructional effectiveness. An analysis of 
Subjects’ reports suggested a number of factors in the film medium which appear to be 
More important in this respect. 
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APPENDIX 
T The Bren light machine gun 
Š © Bren 303 light machine gun is a weapon which is reliable in action, simple in con- 
ction and easy to maintain. The Bren uses -303 rimmed ammunition. . 
" € Bren conforms to the usual sequence of actions in all automatic weapons, the actions 
FORWARD movement being Cock, Load, Lock, and Fire. The actions on BACKWARD 
o . 
Vement are Unlock, Extract, Eject, and Feed. -— 
“et us begin with cockrxG, the first of the actions on forward movement. The gun is sai 
of the return spring keeps the piston extension in engage- 
udes up into a cut-out bent in the base of the 
ger mechanism; pressure on the trigger 


"s. LE when the pressure of t à; 
Piston ES "hs aj we of hod p x 
+ Xtension. The sear forms par s : 
s Totate it, disengaging its De from the bent in the base of the ce sid 
OADING is carried out when the forward movement of the breech block on the piston 
“nsion drives a cartridge from the magazine and pushes it into the — "A 
8x "€ loading, Lockrne takes place during continuous forward movement ^ "ies 
Ension, The cam surface on the rear of the piston extension forces the bree 
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upwards. Forced upwards,:the breech-block engages the locking shoulder in the body of 
the gun. Through this action the breech-block is sealed. 

With locking completed, the cartridge can be FIRED. This happens at the end of the 
forward movement of the piston. The piston post, working inside the breech-block strikes 
che firing pin. This fires the;charge. 


Piston extension bent 


Piston post Piston extension 
(on bottom surface) P 


Sear pin 


Change lever 


Change leve" 
spindle 


Trigger 


Sear Ttippi 
Pping lever 
aperture Tripping lever spring 


Fig. 1. One of the two diagrams pr (inside tripping lever) 


iston is thus dy; 
UNLOCKING can now take place, The rear Peet backwards. 
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the interior of the breech block, causing the rear of block *o be drawn down, thus un- 
locking the breech. 

With the breech unlocked, ExrRACTION of the fired cartridge is effected by the action of 
the extractor. The extractor, a small clawlike protruberance of the breech-block, holds the 
Case against the face of the breech-block and withdraws it from the chamber. s 

In the course of the withdrawal the rear of the spent cartridge case strikes the tip of the 
EJECTOR, This forces it away from the breech-block and the case drops out of the gun. 

With the empty case ejected, FEEDING takes place. The downward pressure of the 
Spring in the magazine first places a cartridge in position. 

Meanwhile the recoiling portions continue to the rear completing the compression of the 
Teturn spring until the piston extension strikes the piston buffer. This completes the 
backward movement and the recoiling portions move forward under spring pressure to the 
cocked position. Pi 

Although the Bren gun allows for automatic firing it can also be set to fire single 
Tounds like an ordinary rifle. To see how these settings are effected, a closer examination of 


t : ‘ar 
te trigger mechanism is necessary. 


The trigger mechanism 
The Sear has a spring, pressing it upwards and is connected then to the trigger by the 
tipping lever. The tripping lever also has a spring, which keeps one end of the lever 
Pressed upwards against the change lever. The other end of the spring connects with the 
trigger, keeping it pressed forward. 
he spindle of the change lever determines the position of the tripping lever. The spindle 
a8 three varying surfaces: a large flat surface, a small flat surface, and the rounded 
Surface of the spindle itself. When the spindle is rotated, it will therefore position the 
"Ipping lever at one of three different levels: large flat—lever at its highest; small flat— 
Cver central; and round side of spindle—lever at its lowest. 
he tripping lever passes through an aperture in the sear and has a double claw. With 
he Change lever set at repetition (single rounds), the large flat surface of its spindle 
Positions the tripping lever so that its upper claw engages the upper edge of the aperture 
n the Sear. Pressure on the trigger will now rotate the sear and depress its nose against 
© Sear spring. However, if now the head of the tripping lever is pressed down, its claw 
wil disengage from the upper edge of the sear aperture. The sear spring will return the 
Sear to its original position. Before the claw can re-engage, the trigger must bereleased and 
Presseq again. 
th Ow does the trigger mechanism control the movement of the piston extension? We saw 
at in the cocked position the cut-out bent of the piston extension is cocked on the sear 
nose, When the trigger is pressed, the sear is rotated and thus disengaged from the piston 
®xtension, As the piston extension moves forward, its rear will press down the tripping 
“Ver head, thus releasing the sear from the tripping claw. 
f hen the piston extension comes back again it first overrides the sear and then, driven 
p rard by the return spring, returns into its original engagement with the sear nose. 
Very time we wish to fire a round the trigger must be pressed and released again. 
ap; OW let us set the change lever to SAFE. This brings the small flat on the change lever 
Pindle into contact with the tripping lever, pressing it slightly downwards and positioning 
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the claws in the centre of the apertures in the sear. When the trigger is ee ie mr 
positioned in the centre of the aperture, cannot engage the sear and it is therefore imp 
gs col ac happens when the change lever is set to AUTOMATIC. The — 
gurface of the spindle now meets the tripping lever and presses it further down. W peg 
trigger is now pressed, the lower claw engages the lower edge of the sear -— xu 
low position of the tripping lever also removes the head of the tripping lever well belo . 
the level of the piston extension. Therefore movement of the piston extension does no 
affect the tripping lever and the gun will fire as long as the trigger is pressed and there are 
rounds in the magazine. 

Recapitulating then: change lever set at safe, trigger inoperative, At REPETITION the 
sear engages each time the piston returns. At AUTOMATIC the sear remains depressed as 
long as pressure is exerted on the trigger. i 

The description of the trigger mechanism is complete. It is, however, possible to mis- 
handle the change lever and cause a stoppage. If the change lever is set at repetition, OF 
safe, and with trigger pressed it is then set to automatic, the arm of the tripping lever with 
the double claw is depressed below and in front of the aperture of the sear. On releasing 
the trigger the claw fouls the base of the sear and the action becomes inoperative. 

To start firing again, raise the tripping lever to the middle position by setting the 
change lever to safe. With the trigger still released set the change lever to automatic. The 


claws of the tripping lever will now engage the lower edge of the sear aperture and trigger 
will operate correctly. 
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I. INTRODUCTION " 


Two distinct yet related complaints tend to be made about Freud, on which we shall here 
Concentrate, One reproaches him for ignoring ‘cultural’ and ‘social’ factors; while the 
other stresses the limitations of Freud’s own culture and environment. 

In accordance with the method which uses every psychological concept, theory, or 
relation as a pattern which can possibly be applied to every other, we may employ four 
Main types of analysis. In these we hope fruitfully to apply: 

(1) Freud’s own patterns and standards of thought to Freud himself and his work. 

(2) Those of the ‘Socio-Cultural Psychologists’ to Freud and his work. 

(3) Freud's patterns and standards to the socio-cultural psychologists and their work. 


" s Their own patterns and standards to the socio-cultural psychologists and their 
rork, 


: II. MERITS AND DEFECTS OF BOTH CONTESTANTS 
What we have called the socio-cultural standpoint is a portmanteau term for attitudes of 
"ny thinkers, mainly American, but including some Central Europeans. Names such 
°rney, Sullivan, Fromm, couple with those of the neo-Adlerian schools; while Jung’s 
mie : Freud touches these at minor points but suggests—if only in certain aspects— 
ang EN the best in both viewpoints. J uc many case stands apart through his deeper 
“social? er snterpretation of the terms ‘social and ‘cultural : Ironically the very wara 
nly do ia cultural’ are ambiguous, sharing an embarrassing width of meaning. Not 
ends eit 1€ Various critics of Freud differ in their use of these terms, but each single critic 
"finiti, ver to confuse their uses in his own thought, or else to proffer a single, lopped-off 
isplay nan Bweet obliviousness of the meanings offered by his colleagues. Hence the 
of this diversity, and in a sense the methodological confusion it causes, is itself 


ad 
atu, : à : ; — i 
Thao for our discussion. This confusion and diversity can, moreover, be held both in 


Mi favour, as showing the unscientific methods of his critics, yet also in favour of 

the na Serious socio-cultural approach, one which will do justice to the complexity of 

Stil] sg The lop-sided interpretations given by several separate critics work, sian 

are th one definitely against the socio-cultural standpoint. Social and cultural, moreover, 

Ung ne selves often used as synonyms—a confusion all the more dangerous when 
Clous, 


et sl i 
Was Freud’s critics have some justification. A self-cen 


z inevitable result of the novelty of psychoanalysis 


criti 


tred, obsessional way of thinking 
and of the insane opposition it 
Gen. Psych. 46, 4 
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received. Let these critics tzy to mould a complex set of theories dealing with vital ee 
and they might well be more smug than Freud, whose orentive fire kept him — itam 
many awkward aspects of truth ignored by the Yes-men. (‘Moi jene suis pas un freu eie 
he said to Hanns Sachs.) But these excuses do not destroy the opposition tuse ^ 
Brierley (1951) concedes that ‘...very few psychoanalysts e have paid atu " ew 
the second task, that of implications’. Here both sides fall into a parallel error: bi a 
hitting on a valuable aim, while realizing it in a fashion at once confused, limite G 7 
distorted. For the culturo-social psychologists themselves fail to see the fi ull implicatio i 
of Dr Brierley’s ‘implications’; they interpret the term in a restricted sociological pee 
a sense which even ‘culture’ has to bear, in accord with certain traits of their own age pa: 
environment. They have neglected to correlate psychoanalysis with philosophy d 
religion, and with other attitudes to truth and significance: Jung, however, has here do! 
rich work. " "T ‘iia = 
Freud’s own position is curious: in his later works he discusses the ‘implications | 
psychoanalysis, yet with a strange oscillation between admitting he is not now — 
as a clinical scientist, armed with precise proof, and claiming that he is so writing. 
never resolved the conflict between the anti-philosophy slogans of his ' scientificist? epoch 
and his own need to write what was in fact philosophy. This confusion remains as ê 
psychological case in the annals of psychological thought. It hampered his thinking 0? 
these wider issues, and withheld him from sensitive collabor r 
philosophic and related fields (much might have emerged from co-operation with pale 
sophically-minded historians). If his bias against philosophy was to some exten 
academic, that against religion was more vital. By merely comparing certain neurotit 
states with carefully chosen religious or semi-religious phenomena, he claims to shatter 
man’s religious structure. How unscientific a boasted scientist can be! The same treat- 


ment, moreover, would with equally false logic shatter morals, philosophy, and Freu d 
beloved art and clearly essential science. 


His cultural limitations come out in a fi 
of all faiths save the Semitic and the Hellenic 


š . ‘Jeers 1 
ation with co-workers 


: Many details, like the ‘Father’-obsessiO™ 


à à » etc., than into more Western faiths. ecw 
1s an argument, not only against Freud’s views on religion but—in a sense—against t 


it both ways, and blame Freud equally for his neglec 
his obsession with the mechanico-deterministic view 
paradox is, as often, to recognize degrees. We can still hold that Freud was restricted 10 
some extent by the prevailing Zeitgeist, while admitting also t} hedig. Tn fin theorie® 
appreciate consciously the influence of en § 250 that he did, in hi e 


vironment, again to son Vhether 

in ei z ne extent. Whe 
‘extents’ in either case were just and valid i eee Fa HEE 
] id is another pomt; we should be inclin ol 


attribute such validity to the s i : : tail 
: tal inene Segoe issue (that of Freud’s theoretical admissi? of 
environmen especially if we concede that he was concerned mainly t? § 


t of environmental factors an 


p pis 
8 of his time. The solution to * 


to 
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firmly the basis of well-nigh universal psychological patterás. As to the first issue—his 
restrictions to the current Zeitgeist—we must concede this, too, in certain contexts: his 
determinism (which, again, was partly —though not wholly—a badly expressed extension 
of his necessary scientific method): his Victorian views of woman, and so forth. But 
Freud was not wholly of his epoch: witness the hysterica? opposition to his work, his 
ignoring of the Hegelian identification of history and thought, or history and morals, and 
his lack of all naive ‘evolutionary’ optimism. This belief in human irrationality and 
‘perfection paztly links him with Existentialist trends, though here his scientific balance 
did forbid him any extremism. As regards his tactlessly repeated formula of man being 
nothing but...’ (nichts mehr als), it is once more a question of degree: it is futile to insist 
that ‘Freud always said this or that, or merely that or this, or took one extreme view 
rather than another. The inhibition either against holding viewpoints ‘in such or,such a 
degree ’, or against admitting that another thinker has done so, is a vice of our time (from 
Which Freud is not always free): here indeed is a context where the argument of the 
a imposed by milieu and Zeitgeist can be applied, especially to certain of Freud's 
Titics, 

We can thus partially agree with Thompson that: *...normal self-assertion, i.e. the 
Impulse to master, control, or come to self-fulfilling terms with the environment, was not 
ely emphasized by Freud’, and that: ‘Freud’s turning away from environmental 

ors, as a major concern, to organic constitution was, however, most unfortunate. 
dius reason, he came to minimize what actually happens between people, failed to take 
Consideration. . .that it is the dynamic interaction between people which provides 

ce locus of functional mental illness (Thompson & Mullahy, 1952, pp. 13-27). Once 
a we would agree only up to a certain point: for Freud hardly neglected inter-human 
i Paan and influences—the whole theory of child-psychology, of trauma, repressing of 
tera EE complex, or the super-ego, disproves such an accusation. A trauma, a 
Perse i a complex, is caused by an event or by events in which usually some other 
a8 rhe persons take a vital part. W hile Freud s conception of thesuperegp is notalways 
: hfluoy, : e as the facts demand, it remains a recognition of a social and cultural 
effect des His chief concern, however, was admittedly with individuals and with their 
many me gee other: his conception of the ‘social lacked the herd-element stressed by 
of Mor ls critics. Not so easily as many of them did he fall a victim to the identification 
bus à Or less intimate personal relationships with larger groups and contacts which 
Sie the full epithet ‘social’. Even in dealing with close personal relations, 
relations he tended towards two limitations: he concentrated perhaps overmuch on 
i3 derivable from or parallel to those clinical contexts from which psychoanalysis 

88 its origin, and he seemed less aware of the infinite variety of persons than of the 


ps of their influences as reduced to generalized patterns. 
ES Preference for ‘patterns’ over ‘persons’ we miast not, however, exaggerate : first, 
use Freud himself was often aware of the capricious variety of personal individuality, 
cause a certain degree of ‘depersonalization’ is inherent in all science. Certainly 
Ology is in a different position from other sciences as regards this necessity of 
ia! for its theme is the human person; but the scientist is also a human person— 
hi Es a labyrinthine problem of possible subjectivism, and of the twistings of the ‘Self- 
d* of both thinker and theme, to which no other science offers a parallel in any com- 


e degree, 
19-2 
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7 AN IETY OF PSYCHOLOGICAL METHOD 
III. THE NECESSARY SUBTLETY AND VARIETY OF PSYCHO 


, . " 
We have here reached a point which is woe in m ae E Pp n 
there not a salient difference between explicitly — ae = eir cud 
pee ua iere im poet i "€ for all Tini discussion of e 
we ydo eund itself? And this, in the main, is what Freud has done, though 
ee Historically his approach was, on the whole, the mly — x 
for the nascent science of psychoanalysis, W hat is important is not to — cuin 
approaches as opposites: too much thinking is done (and sometimes by € iileug 
in naive oppositional terms. Not every situation is best analysed into a duality 


; ‘ T ; of instincts, 
here again Freud was a frequent offender: witness his too numerous antitheses of inst 
5 
eto.). i 


1 3 : itv and 
Of course everyone will draw the line differently between methodological necessity à 


: ings: 
its extension into an overwhelming doctrine; the method cannot help being three ne 
a method as such; a part of the very subject-matter; and, to some extent, a poten 


Sas : ifferent 
doctrine. As regards this potentiality of doctrines must we not remember that differ 


y i . different 
thinkers will each tend to regard a method as having become a doctrine or not, in differe 


" Ts for 
contexts, according largely to the psychology of these thinkers themselves? If na 
instance, is deemed too ‘subjective’, each of his critics will still act according to his A 
subjectivity in attributing such a quality to Freud in a wide variety of contexts ? 


; of 
degrees. So the ‘psychology of the psychologist’ hunt, while a most essential aspect 
a full scientific method, provides its own 


whole problem of the inter-relation 
doctrine is, moreover, one facet of t 
suppositions, Identities and Tautologi 
fact or idea, and any of the followin 


r| 3 
problems, and apparently insoluble circles. pis 
of a method both with subject-matter and ie 
he vast pattern of ‘Selfhood’ (Selbstheit), of -— 
es. This asks: what is the relation between anything 
g: its existence, its expression, its emphasizing: d 
‘defence’, and our consciousness or not of it? Fre" 
cannot be blamed for such a ubiquit 


de iD 
sphere, but seldom entirely so: hence the need to think " 

terms of degrees, and also of i 
methods of Statistics may be of great use to psychology; or rather perhaps, statistic? 
methods and statistical ‘menta i ; 
validity in psychological metho 
degrees of fact or validity, and o 


critique may apply. An unusu 
surely a useful one: at once a 


ri 80. 
e supreme (if not 

cerners precisely KJ 
» to which such-and-such a theo ut 


r ical mentality and method, 
subtilizer and a safeguard. 
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intensity: a ‘straight line’ aiming at 2 final ‘curve’, or vite versa; passion and serene 
form; individual and ‘typical’ forms; subjective and objective elements, etc. Similarly, 
m psychology. Can we not agree with Fr. Victor White, that: ‘...even Professor Flugel 
must assume (for he cannot possibly prove) that “God” is a projection of the super-ego 
rather than allow that the super-ego might be an unconscious introjection of “God” (or 
at least of certain divine images,and attributes)'? (White, 1952, p. 20). In other words, 
we have here a pattern of the ‘Two Ends’, which may well fit also, mutatis mutandis, 
into the problera as to the primary of ‘individual’ or ‘socio-cultural’ factors (or even as 
between ‘socio-cultural’ and ‘sexual’ factors). If Freud has not seen this, neither have 
most of his opponents. i 

Another too sharp antithesis is that of ‘subjective’ versus ‘objective’ methods in 
psychology. We have already shown how, in psychological as against other foxms of 
Science, the subjective forms a large part of the objective theme and data themselves, 
and how an awareness of such subjective data is essential to the psychologist, who—to 
Complicate matters further—adds to the labyrinth of his own subjective slant. Hence, 
though complete ‘objectivity’ is the scientific ideal, in psychology at least this will involve 
a strong subjective element, both an awareness of subjective data and a subtle use of 
one’s own subjective attitude in discussing such data. The ‘discovery of general laws of 
Mind’ (objective) and the ‘description and understanding of the unique undivided 
Personality’ (subjective) are both needed; their results can ‘...be correlated, and can be 
used to correct each other’ (Pear, 1948). From another angle, ‘What is experienced as 
Meaning can be objectively described as a functional integration of mental processes’ 
(Brierley, 1951, p. 94). Why, now, trouble to agree whether the one type of psychological 
method is either (a) ‘prior’, or (b) ‘superior’ to the other? In such a case, the acceptance 
of the ‘Two Ends’ both clarifies and enlarges our approach. On the whole, we find a 
B'eater awareness of such breadth of method in Jung than in Freud. 


IV. Boy AND GIRL IN OEDIPUS SITUATION: PART AND WHOLE: 
DEGREES AND CONTEXTS 

Freud's work, however, is full of patterns of thought and fact, some of which can even— 
y a sleight of method well adapted to psychological science—serve to indicate solutions 
Wider psychological problems. Can we, for instance, not use his distinction (a subtle 
Piece of analytical insight) between the boy’s and the girl’s early routes through the 
fe Tipus complex and other familial relationships, as a pattern which can help analogically 
‘ Solve’ the dilemma of ‘individual’ versus ‘socio-cultural’ approach, or that of 
Subjective’ versus ‘objective’ methods? 
Freud shows how the pattern of child-parent relationship differs in the case of a boy 
pnd of a girl—the girl's relationship having an extra stage: the Oedipean attraction of the 
OY to his mother, and of the girl to her father is preceded in the latter case, by the girl's 
attraction to her mother. Hence the girl has two stages to the boy’s one. Is it too fanciful 
? Suggest the analogy that we shall regard the ‘individual’ and the ‘socio-cultural’ 
PProaches, in some contexts as methodologically ‘equal’ (like the earliest relations of 
oth girl and boy to the mother, or their later respective attachments to parents of the 


PPosite sex) and in other contexts—probably the more important kind—as conforming 


; Me 
he ‘unequal’ pattern just mentioned? In other words, let us realize that 'socio- 
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j ious’ of indivi sychology, and that this 
Bites acetyl ceo tn moor nll wig s dien, qvem 
"EE Aden E iid very texture of the socio-cultural factors and aga 
nns Similarly, we may sometimes treat the I and ‘ uci de 
s logi a *equal'? but also realize the ‘twofold stages’ in the 

cc i nile a ‘previous’ subjective phase which continues its os mr 
a slightly lesser degree we may say the same the other way round, that ce E aa 
contains an objective phase; in which ease, we m m dm examyle of the 

Ends? n, and also of the need to perceive and admit degrees. 

»- eee xis seem to have reached a logical and fruitful modus vivendi Legion 
‘individual’ and the socio-cultural approaches. Yet the accusation cannot be ignored - 
Freud.—or any other psychologist—may have called the part the whole and thus S i 
his own approach and conclusions: this accusation is indeed made from and agains 
ius, Freud on Adler: ‘From a highly composite unit one part of the operative factors 
is singled out and proclaimed as the truth’ (Freud, 1918; English trans. 1933, pp- 526-7). 

Yet Thompson says of Adler: ‘Adler was the first one to point out that sexual 
turbance, instead of causing neurosis, was but one of the situations where neurosis 
manifested itself’ (‘Thompson & Mallahy, 1952, p. 159). 

We indeed seem in the presence of some hyper-flexible inside-out indiarubber of the 
psyche, where, to some degree and in some contexts, 4 may be a part of the whole B, 
while, in other contexts and again to some degree, B may be a part of the whole A. In 
psychology, as yet so unformed a Science, this may not be so absurd as it seems. The 
pattern of the ‘Two Ends’ may legitimately be applied here, though with certain caution: 
Notice our reservations, ‘to some degree and in some contexts’ 
reservations to the validity of the “Two-Ends’-pattern its 
For this pattern is b 


elf as regards this proben 
y no means the sole one in which the problem can be stated, let alon 
clarified: we may, for instance, well consider it 


in the light of an extended pattern © 
interacting Wholes, Gestalten, and of different leve 


; we may further apply these 


"suppositions, to which we Dae 

ch depends on the pre-suppo! 
tions made by both Adler and F. and theories: ‘Sex’ in the mor? 
ordinary sense is certainly a pa d aspects, stressed by Adler 2? 
Jung; yet, in Freud's own Sense, it includes ma 


» appears again in this problem: 


> the least simple; it is a twisting in-an " 
mphasis and validities, t 

: ; 8 
ns may entirely Satisfy us, Both in this Freud-Adler conte d 
and the socio-cultural 


5 ho 
standpoint, we surely need a met 
what degrees and in w 


which will sift out clearly to hat contexts : 


| TERENCE WHITE GERVAIS 299 


(1) The * Two-Ends' pattern is valid. (This would seem tc;be the case, in the main, in 
the discussion whether anxiety causes neurosis, or neurosis anxiety—a point on which 
Freud himself fluctuated.) 

(2) The patterns of interlocking or otherwise related wholes and Gestalten and of 
different levels or degrees of micro-macroscopie scale, are walid, or at least useful ani 
Suggestive. ^ 

(3) The pattern found in the boy-and-girl Oedipus histories is valid, or at least sug- 
gestive and useful, 

(4) None of the above really meet the problems. One attitude or the other (i.e. Freud's 
or Adler's, in the one case; that of Freud or that of the socio-culturalists, in the second) 
musthave the victory. 

Research into such questions of degrees and of contexts forms surely a valuable, and 


fairly novel, type of psychological method. 


V. PSYCHOLOGY AND THE PSYCHOLOGIST'S PERSONALITY 


In contrasting Adler and Freud we have touched on yet a further problem: the confliet of 
Personalities within psychology itself. This is a result of that mélange of scientist and 
Subject-matter in which psychology is unique. Every psychologist tends from time to 
time to criticize his opponent’s views on the grounds of the latter's own personal psycho- 
gy; yet he will deny doing this, and strenuously object when the retort discourteous is 
made to him. Then it becomes ‘unscientific’. Again it is difficult but imperative to find 
? juste milieu between ignoring and over-stressing the (probable) subjective motives 
or any psychologist’s opinion. Many objections to Freud's theories, based on what was 
wbposed to be his personal character, fail in this respect; so also do many of Freud’s own 
plies to criticism, though here the inane and insane nature of the world’s first reaction 
ap Trend provides an obvious extenuating cause. Such an excuse, however, scarcely 
c" to his attitude toward Jung and Adler; here he seems to indulge in an attack half 
l èst i half tired-ironic, on the inner motives of the ‘renegades’. Yet when Adler sug- 
iis that the founders of psychoanalysis be analysed, and analysis applied to the 
es on and holding of analytical theories, this was regarded as lèse-majesté! Moreover, 
joalo not Freud, in his Autobiographical Study (1935), confess to a power-complex, to 
hot usy, and to the periodic need to quarrel with a close associate? Yet such factors do 
affect Freud’s own positive theories and insights. 
E Jones, defending the work of Melanie Klein but analysing the opposition it 
ed, describes the facile instinct to place her novel theories in the same category as 
a ES of Adler, Jung, Stekel and Rank, who were ‘influenced by subjective motives— 
Scie: ‘nalization of inner resistances.... Yet, if psychoanalysis is to remain à branch of 
nee it is evident that. . .advance beyond the limits he (Freud) reached is inevitable. . .’ 
LM 1948). Asif Jung's mentality can ever be a more subservient derivative or decora- 
hen Freud's! The ignorance displayed here of J ung’s type of work, so often comple- 
Sts ary rather than opposed to Freud's, is embarrassing but typical: is there no 
JUonalization?, in Dr Jones's own case, of some ‘inner resistance’? May we not extend 
55 last sentence, to the effect that ‘if psychology (not merely psychoanalysis) is to remain 
ranch of science,...advance beyond the limits he (Freud) reached is inevitable’? 


Sychology is wider than psychoanalysis. 
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VI. FREUD'S CULTURAL ENVIRONMENT: HIS VIEW OF WOMAN 


i inments: w at these ` 
Let us turn to Freud's own cultural environment and attainments: we feel th 


are less wide than Jung's, but far richer and broader than those of. mos cde onm 
> In his Autobiographical Stydy, Freud rebuts the Sorbonne professor s gibe that Lad nr 
analysis is alien to the génie latin’, by asking if it were the favourite child of t ch is 
teutonique; and his irony ‘defends’ Vienna from the charge of contamination wi 3 = 
work. Yet the Viennese milieu may have stimulated him, with the ‘psychological’ ar i 
cynically introspective slant of its literature, with its melting-pot of nations and ty ie 
with its blend of neurosis and gay charm, its relatively free expression both of and » M ú 
sex, and the Schlamperei which bred a half-tolerance lacking at that date either in J: ri 
testant lands or in the full, sharp Catholic South. Precisely the *universal traits 
Vienna helped Freud indirectly; ‘localist’ criticism is thus in error. -— 
Behind these reproaches lay an often subhuman antisemitism. Freud, for all his wic 
disinterestedness, curiously agreed with his insulters in declaring: ‘It is, perhaps, n9 
coincidence that the inventor of psychoanalysis was a Jew’ 
power of standing alone. He might hav 
prevailing cultural forms, the ability to 
most diverse facets of the human spirit 
overwhelming role of the Jewish 
stressing of the Father-complex ; 
to this rigid faith, and his reject; 
Christianity he felt an ambivaler 


: 1 
l ques against Freud's Jewish background a™ 
nineteenth-century scienti i i 
quarrel!) to Jung's Protestant 
his attacks on America, through partly well-built fears lest it cheapen his psych?” 
analytical creation; while in and after his lectures at Worcester, Mass., his first publi 
"M iki ee saw 
€ In any University, ten 
] atit indeed not with 
causes from his hard early life, uio idus 


Of greater strength are the 


Y account of criticism 
igmatically realistic’ 


D 
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logist (and to most women) this lacuna itself shows male wanity. Yet he refers to the 
mother-son relationship as ‘supreme’, and we know from his own words how strong was 
his bond with his mother. (All this is not to deny his many discoveries in female 
psychology, e.g. penis-envy—though women psychologists like Deutsch and Horney (and 
even males like Jones) have often been able to adjust certain details.) 

These arguments as to his ‘ magculinity-complex’ he would combat by saying that ‘the 
use of analysis as a weapon of controversy obviously leads to no decision? (Freud, 1931, 
English trans. 1950, p. 258): in other words, the masterful male can apply the ‘personal’ 
argument to his female and feminist critics, who cannot return the compliment. His own 
use of such a method (as applied even to males like Jung, Adler, Rank, Stekel), and his 
dismissal of it as ‘unscientific’ when used against himself, might even show—on his own 
terms—a ‘feminine’ trait, rather than the impartial male Olympian search for truth. 

Truly it is difficult to draw a precise line between ignoring the Value of this ‘subjective’ 
method; in dealing with woman, however, Freud does not even attempt the task. 
Similarly, it is hard to draw an exact line between a recognition of the masculine bias of 
Our society, especially when this touches female development, and a psychological theory 
based on the assumption that such a bias is inherent in the order of things. On the whole, 
Adler and J ung both emerge from this test with finer sensibilities than Freud. 

This is perhaps the sole exception—judged by his own standard of piercing insight— 
to the liberal air which pervades Freud’s work. His maligned epoch, with its urbane 
Civilizedness and growing social conscience, tinges this work with its ‘Live and let live’: 
18 this inferior to our strange blend of increased specialization and mania for the ‘totalizing’ 
9f all activities—even of those ideals of intellectual truth, which in Freud’s day stood 
unquestioned? Harsh pragmatism, either of political ideology or of (partly valid) ‘total 
Social criteria’, is no advance on at least the attempt at scientific integrity. Hence, by 
the culture-psychologist’s own criterion, we can judge Freud—though but partially — 
through his cultural air and aim: and these were in many ways more humane and more 
Scientific than our own. 


VII. AMBIGUITY OF THE TERMS ‘SOCIAL’ AND ‘CULTURAL’ 


Perilous ambiguities, moreover, beset the very terms ‘social’ and ‘cultural’. Each is used 
ma Variety of meanings, to suit the context, and furthermore ‘cultural’ and ‘social’ are 
Confused with each other. Such laxities cause error and misunderstanding. 
Psychologists and non-psychologists alike confuse the term ‘culture’: witness the 
ebate whether culture should be primarily 'social'—a nice pieture of co-operative 
redoubled muddle. ‘Social’ and ‘political’ are also identified, because in some contexts 
eY may bear similar or parallel roles. Adler himself uses ‘social’ now to mean political, 
now merely gregarious, and now as regards intimate relationships. His system, despite 
bg many insights, overstresses the ‘social’ aspect, due partly to Adler's own belief in 
Socialism, and even to the word-play contained in the term: here we must to some extent 
"56 the social criterion in judging the psychological theory of social adjustment itself. 
“gain, ‘The inferiority complex. . . finds its explanation in the relatively greater deficiency 
9f social feeling’ (Adler, 1936, p. 115): here ‘social’ bears yet another nuance; but such 
Nuances are not recognized, ordered, or allowed for. (Cf. also Brachfeld (1951): *...as 
Adler Said, sex is not just a private matter’.) As to ‘culture’, must we assume that Freud 
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jn. Christiani = ter 
ignored the Greek art and thought enshrined in Christianity, when he described the pes 
d “a cultural regression as compared with the older Jewish religion rat Freud, 1939, p- "i 
In other contexts (cf. our later discussion of Incest) the anti-Freudians fall into s 
louder muddles of ‘cultural’ terminology. . , , . - . 
Timely is Lindner's attack (1952) on the “‘adjustment’-mania which destroys adv e: 
and protest: yet here the culturo-social aspect strangely intervenes, for ‘social A ie 
ment' is more deified in Dr Lindner's country than in Europe. Moreover, the -— 4 
tinge common in American ‘individualism’, the stress laid on a person/s ‘fulfilling a : 
self’ in the interests of a healthy society of similarly fulfilling persons, accounts for th 


unconscious intrusion of ‘social’ proposals like Dr Lindn 


er’s crusade for eugenics. à 
i x : sens the 
Another slant on the socio-cultural aspect of psychology appears in Jung’s sense cf 
continued coexistence of various culti 


ural attitudes of the past (‘There are people e 
psychologically, might just as well have lived in the year 5000 n.c.. . .", while ‘a few of u 


belong to the 3rd or 4th millennium a.p... -’) (Jung, 1952). This contradicts the facile 
assumption that every ‘main region’ of the world has, at a given time, one ‘culture i 
This defect both of vision and of method is parallel to that which speaks incessantly © 
‘society’: as if there were not (even for each individual) myriad interlocking, and often 
conflicting, communities or groups that link each of us with other humans (even ? 
relationship à deux or à trois, or even that between a dead scientist or artist and all whe 
benefit from his work, can still prove a potent ‘society’).1 How perilously vague, Qus 
to assert that ‘art must reflect society. . . social values must be paramount... . Psychology 


should stress the social angle, and is correctly a branch of social studies’. We must, inf i 
‘socialize’ the idea of ‘society’ itself: this is a methodological parallel to applying Freudian 
analysis to Freud’s own theories, 


VII. Srxonocicat ASPECTS 


: z has 

al argument is Freud’s Sexology. His emphasis on sex y 
i igi . : . " th 
ntific precision; reaction against the anti-sex conspiracy + y : 


- H e 
Zeitgeist of an era at once a 
gely exist; it is a half-truth to expla à 
Hig ge : sexualism has not abated, and " 
should beware of rationalizing an inner Tesistance to our own natures, [t is inaccurat? 
(like many modern Psychologists), or to regard cd 

d : e 
’ (Jung, 1928, p. 34): as if t 
n similar traits! Hinduism © 5 

bns n in most Oriental cultures 

some extent confirms, as well as cor this point; while their seclusion has as bot? 
cause and effect an intense sexual and jealousy: and these are fou" 
to some degree in the relative seg Southern E e xi sure 
sexuality is as active as in the North. All this implies al. 


sh 
í i ; that ine afre 
every detail of sexualism, which may well differ in vari ~~ 

enough to upset the basic teachi 


Again, the full or partial sec] 


Relevant to the socio-cultur. 
many facets and causes: scie 
difficulty of expression in a n 
and determinist-materialist, 


valuation, c 


E : " ore 
usion of women jg balanced in many lands by a ™ 
1 For more extended treatment o 


f this problem see m article « : 46) and 
poem Patrick Freed (Gervais, 1948), Y article Render unto Caesar’ (Gervais, 19 


| 
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general homosexuality. To ignore this facet shows an unscientific prudery, a semi-neurosis 


è from which Freud was free. To him homosexuality was as much ‘sex’ as the more normal 


form, not did he judge its importance or values by such criteria as social adjustment, 
benefit to ‘the’ community, wholesome or unhealthy moral tone, or military effects. His 
frank analyses of homosexual elements aroused unconscious'y still more opposition thai. 
his other sexual doctrines. In this he is more objectively scientific, and less conditioned 
by culture and social environment, than his opponents who blame him for being too pre- 
Occupied with sex. (He himself might have analysed this very resistance in terms of an 
r—to mention one facet of a vast problem—can we 


unconscious homosexuality.) No 
vident in the United States and in Britain, to 


ignore the (anti-) homosexual complex so e 
*Xplain the attitude of many socio-cultural psychologists to homosexuality. 

_ Let us therefore examine in what details the various Eastern civilizations differ on this 
Point from each other and from the West. (Consider, for example, the relation of the 
Oedipal theories to China’s extreme family tradition.) 
Sometimes, however, an important part of Freud’s 
“ther Kast or West, A salient case is the Incest problem—where the ambiguity of the 
alike of data and of deductions. Do the wide- 
abhorrence of it, or rather an almost panic 


system is deemed inapplicable to 


te: 2 d 

à Tm ‘culture’ only adds to the confusion, 
Pread laws against incest indicate a * natural 
Prohibition of a ‘natural’ desire? We shall cite some passages to show two types of con- 


sion: (i) that in terms like ‘culture’ and ‘intelligence’; and (ii) that involved in any 
attempt to generalize human history in such complex problems. 
Dalbiez (1941) states, for instance, following Malinowski: ‘The family is the cradle of 
ture... Hence. . .incest is seen to be unreconcilable with the very existence of culture.” 
€ then quotes Malinowski: * Culture in the form of law, morals and custom—forces the 
E e. . to keep guard over the pregnant woman. > Is this the ‘culture’ implied by learning 
the arts? Is the Eroica Symphony or the Relativity theory irreconcilable with 
wie Even apart from these questions, we dispute the naive identification of ‘culture 
as Certain types of culture—whereas in others incest has officially flourished (e.g. often 
» Safeguard for the family unit!). : 
Pre: albiez, again, in equating ‘morality’ with sexual morality, is more sex-ridden than 
then who merely showed the sexual origins, and the continued quasi-sexual aspects, of 
int nomena not usually classed as such. Dalbiez, while accusing Freud of not going deeply 
° these questions, himself ignores such dilemmas as the collisions, in certain contexts, 
"bs Sexual custom and other moral laws, like charity and imaginative düdemsüRnHisg 
E Second-grade treatment of ‘illegitimate’ children is rooted in man’s human (as 
ae ask from his animal) nature’). ‘Cultural sexual morality —as if persons of finer 
Sthetic and intellectual culture were not often freer in their sexual opinions !—becomes 
^ "nanalysed fetish. Yet again, if all cultures have imposed restrictions on sex, that 
"nie mean we can or should not urge certain adjustments or the removal in some 
sig, ons. Moreover, each culture tends to a different sexual-moral programme: there 
Ply has not been any such thing as one sole official attitude towards the following 
Spects of seri 
9nogamy, polygamy, polyandry, homosexual i 
trol, abortion, bastardy, marriage between cousi 
®8turbation,_—Parochialism and lack of elementary logic can 


ity in males or females, divorce, birth- 
ns or to a deceased wife’s sister, or 
go no further. 


Con; 
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IX. CoxcLusiox 

‘Social’ and ‘cultural’ are thus perilously ambiguous. Yet, judging the culturo-social 
psychologists by their own standards, we may suggest that, if Freud is to be blamed for 
wdhering to the materialistadeterminism of his epoch, so should these particular critics 
bear censure for being unduly influenced by their time and place, by the sociological craze, 
which—like the materialism induced by the first flush of scientific conquest—represents 
the exaggeration (and thus distortion) of a necessary trend. We admit;the worth of the 
‘social’ and sociological trends; yet their excessive encroachr 
to be corrected and compensated for with finesse, b 
thinkers. 

Notable, as we have seen, is the meanin 
key-words like ‘society’ and ‘culture’. 
meanings acted on by different thinkers 
ments: for instance, the tendency (not 


ment is a defect of our time, 
y present as undoubtedly by future 


g—at once mechanical and vague—given to 
Notable, too, is the ambiguity between the 
; and produced unconsciously by diverse environ- 
confined to America) to identify the individual's 
free self-fulfilment with ‘constructive Service to a progressive community ', colours many 
attacks on Freud: as if such could possibly be the essence of self-fulfilment and freedom, 
though it is a. fruitful corollary, opportunity, 
(encouraged by some looseness of F 


ce, or morals as lying in their social value as define 


e 
ciety’ to one spec! | 
) A fina 


0 ), they can often. 
" -nce more the elusive patterns of what 1$ 


ch rival school, and at by 
als): a dogma deplores pe 
erbal carelessness) and PY ge 

te urs 


rough y 


gical me a may arise a semi-articula nad 
system, talt, and socio- method—in . a afi 
ith experimental LL ocio-tultural approaches will go hand j : ther ? 
with experimental and Statistica] methods, [f Ei 80 ^and in hang with each 0 nif 
the physicist as, in different Bevis, i4 s ins 


ds ealist, 
much more valid is such a synthesis for 
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science of psychology. In this way, wecuriously sublimatezthe culturo-social thesis by 

bringing the variety of sociality and the breadth and nuance of culture into psychological 
: x: 3 Y e, 

method itself. 


X. Summaky 


Freud is partially guilty of the twin sins of omission charged against him: his own cultural 
limitations, and his ignoring of culturo-social factors, while in some respects he shows these 
factors in a subtler and deeper light. Moreover, these charges have been exaggerated to 
à point which has led us to expose comparable faults in his opponents, who, on the whole, 
betray grosser defects in these matters than Freud himself: and al this, quite apart from 
the countless achievements to his credit in other branches, aspects and contexts of 
psychology. 
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A STUDY OF RACIAL ATTITUDES DURING AND AFTER 
THE WAR BY THE-THURSTONE TECHNIQUE 


Bx A. B. FITT 
(Professor Emeritus) Auckland University College, Auckland, New Zealand 
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I. Introduction (p. 306). IT. Analysis of the attitude scores toward Germans, Japanese and Maoris (pp. 


7, Y, : 308-309). 
308). III. Comparison with a study by Remmers & Wood (p. 308). IV. Summary (pp. 30! 
References (p. 309). 


I. INTRODUCTION 


Before the last war the writer had been doing some work, much of it with xis ^ 
experimental education at Auckland University College, exploring the usefu m 
Thurstone’s method of measuring sentiments or attitudes, For some years three atti t 
scales (towards Germans, Japanese and Maoris) had been used with the class for con r 
stration purposes. The scales had been constructed on the lines laid down by Thurstor 
Chave (1929), most favourable attitude being placed at the zero end of the scale. E. 
When the war started it appeared that there was a. good opportunity of checking 
validity of the technique by noting whether the attitud. 
We were at war changed in the expected direction, 
a good ‘control’ as against the Germans and 
testing before the war had not been kept, as t 
type, not conducted with any particular aim. C 


; à in the 
Study are those of 1940 and succeeding years. Testing was done each year, usually 1? 


t jment® 
month of August, near the end of the winter term. The class used was that in experimen 
education with similar membership in the different years. 


e towards racial groups with — 
while the Maoris appeared to be 
Japanese. Unfortunately, the results 3 
he work was of a general demonstrat 
onsequently, the results available for t 


IL. ANALYSIS or ATTITUDE SCORES TOWARD GERMANS, JAPANESE AND MAORIS 
AND THEIR VARIATIONS 


g and horrifyi 


tions (e.g. Belsen) and other circums 


f 
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Study of the attitude scores with refevence to Japanese shows a somewhat similar trend 
to the German scores. After 1941 all the values lie in the unfavourable zone (above 5-1), 
those for 1943, 1945, 1947 and 1950 remaining at a fairly high level. Even the 1953 value 
is above the indifference zone, the return to normal peace relations not being as clearly 
indicated as in the German scores. Table 2 shows that, of these four high scores, those for 
1947 and 1950 have significant differences when compared with that for 1941, that for 
1945 is almost significantly different from that for 1941, and the 1943 score lacks something 
of significance, although the ratio is not negligible. i 


Table 1. Means of attitude scores and standard deviations 
1940 1941 1942 1943 1944 1945 1946 1947 1950 1953 


n 25 20 56 20 22 31 62 71 29 33 
Germans i i 
54 53 51 53 52 57 57 56 5 51 
0-78 1-00 0-74 0-79 0-81 1-41 kll 1-05 1-21 0-78 
0-1054 0-1509 0-0667 0-1192 0-1165 01708 00950 0-0840 0-1515 0-0900. 
Japanese 
A.M. 51 49 52 55 
S.D. 0:75 z 0-72 1-05 
PEM. 0:1006 00524 0-0649 0-1584 
Maoris 
A.M. 48 41 48 53 5-2 55 50 53 50 48 
S.D. 0:81 0-71 0-88 1:30 1:17 0-86 1-04 1-13 1-08 1-01 
PEM. 0:1090 0-1065 0-0793 0-1810 0-1678 0-1059 0-0891 0-0900 0-1353 0-1185 


We have noted a more decisive trend for the German attitude scores as against the 
Japanese ones to return to peace levels after the war. It must be remembered that Japan 
1$ a fairly near Pacific neighbour for New Zealanders and that a war situation comes more 
easily to mind with them than with the Germans. Near neighbours know a good deal 
about each other. 


Table 2. Significance of differences in attitude scores 


Germans Japanese 
1942 1942 1942 1941 1941 1941 1941 
and and and and and and and 
1945 1946 1947 1943 1945 1947 1950 
Diff. 0-6 0-6 0-5 0-6 0-6 0-6 0-6 
P.E.D. 0-1833 0-1160 0-1072 0-1668 0:1432 0:0772 0-1242 
Maoris 
c = 
1941 1941 1941 1941 1941 1941 1941 1941 1941 
and and and and and and and and and 
1940 1942 1943 1944 1945 1946 1947 1950 1953 
Diff, 0-7 0-7 1-2 11 14 0-9 1-2 0-9 07 
PED, 0-1523 0-1328 0-2100 0-1987 0-1501 0-1388 0-1394 0-1721 0-1593 


Whereas the changes in attitude toward Germans and Japanese were very much as 
*Xpected, those toward the Maoris, New Zealand's early inhabitants, were little short of a 
Complete surprise to the writer. There is certainly not the expected picture of a ‘control’ 
8toup. The Maori measures show the same kind of fluctuation as the Japanese and German, 

ut at a lower (more favourable) level. The attitude scores of four years (1943, 1944, 1945 
3nd 1947) are unfavourable, the others being favourable. 


308 Racial attitudes during and after the war 


Two factors appear to have been at work hereGnfluencing the eS. 
One, which has been noted frequently by workers in the social sciences, isa tenc e st 
attitude toward one alien racial group to manifest itself similarly to ather alien ne 
what alien groups. Although the Maoris.are not markedly alien to New d e 
movement has probably been effective. The second factor is related toa ee a 
adjustment consequent upon large-scale movements of the Maoris from country lad 
during the war to meet urgent labour needs. Beaglehole (1955) supplies some figure: 
this problem. E -— 

When one studies the variability of the attitude scores one notices how close y i 
measures correlate with the attitude scores themselves. The standard deviation bs 
when correlated with the means of the attitude scores, give a coefficient of 0-73 with the 
German values, 0-67 with the Japanese and 0-63 with the Maori values. In general, there- 
fore, as the attitude scores increase or as the attitudes become less favourable, they become 
more variable or more heterogeneous. As they become more favourable they become 


Š B > E T " ial 
more homogeneous or the situation becomes simpler. The variation for the three racia 


groups tended to increase with the later years of the war period and for some time after. 


. 4 e 
By 1953 the attitude toward Germans was about as simple or homogeneous as at th 


Sw at 
beginning of the war, that toward Japanese had not moved completely back and tha 
toward Maoris remained still relatively complex. 


III. Comparison WITH A STUDY BY REMMERS & W 


oop 
Remmers & Wood (1947) 


H H B 1 i n 
had been conducting a similar study at about the same time ! 


the United States, Using similar attitude scales they assessed the attitudes towa 
anese and Jews 


Germans, Nazis, Jap of elementary psychology students at Purdue Uni" 


versity. The years of testing were 1935, 1942, 1945 and 1947. The separation of German 
and Nazis is a real one in the United States which has a large German population. Sue 


i ew Zealand by a student population. in 
The attitudes toward Germans were favourable throughout and most favourable ! 
1947, whereas those toward the Nazi came more and more unfavourable. The attitude 

toward the Japanese showed a similar tr 


e 
end to that toward the Nazis, By contrast pm 
was no marked change in attitude toward the Jews, 


80 they offered something 
benefit of a control group. The complexity in attitude to this group showed up in ` 
variability throughout, with no improvement in 1947. 

Considering the different racial rela 


i i tionships of a N 
pared with an American one, the general findings of th 


m 


on 
ew Zealand student group as p 
ese two attitude studies are sim! 


in 1953. 


2. Changes in attitude scores 
and succeeding peace were found 


f 
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attitude toward Germans had returned £o indifference by 1953, with lowered variability. 
The attitude toward Maoris changed similarly but at a more favourable level. 

3. The Thurstone techiique as used here appears to be a sensitive instrument to detect 
major changes in racial attitude. 


E 
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NOTES ON THE SHAW TEST 


. Bx D. B. BROMLEY 
Department of Psychology, Universite: of Liverpool 


These notes are intended to publicize the Shaw Test and to suggest the setting ig et 
Research Exchange through which research work on the test may be ee ess 
details, photographs, test instructions, etc., can be obtained from the author, and a NEM 
of the test can be borrowed for a short period. . —Á 
The Shaw Test was first used by Howson (1948). It consists of four woog en et 
which can be arranged in fifteen different series: according to height, weight, fned 
position of notch, etc. In addition to these fifteen normal, abstract and clearly de id 
sequences, which are called Grade ‘A’ responses, there are at least forty-one less iin 7 
or less clearly defined sequences which are called Grade ‘B’ responses, e.g. the volum sis 
the blocks, the positional relation between the word and the notch, ete., which £ 
positively but not significantly associated with Grade ‘A’ 
sixteen Grade ‘C’ responses, mostly illogical, confused 
with the blocks, grouping the blocks instead of serializi 
but not significantly associated with Grade ‘ 
Grade ‘D’ responses, the poorest, mostly fai 
e.g. building towers with the blocks, sim 
negatively and significantly associated with 
This classification of responses was made t 
performances of 256 relatively normal adult; 
limit was imposed and the subjects were, in 
for producing ideas, The 
good (A and B) ones indicate ower, originality and general efficiency of : 
subject's thinking, whilst the fairly poor 
the abnormality, 


responses, There are at am 
and concrete, e.g. making rw 
ng them, ete., which are negative y 
A’ responses. Finally, there are at least in 
lures of comprehension and inane oe 
ply describing the blocks, etc., which ? 
Grade ‘A’ responses. 


responses anc 
as --0-745 (-- 0-641 with age held constant): 


response VBE D el 
Sponses and WBEQ was —0:505 ( —0-303 with age h 
constant). 


th 


—* 
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Shaw Test performance is influenced hy age in exactly the same ways as creative in- 
tellectual achievement (cf. Lehman, 1953). The test can be adapted as a measure of originality 
or conformity; Klopfer &?Kelley (1946) describe a similar classification of responses and 
give them a significance that could well be applied to Shaw Test responses: popular 
(frequently occurring) good responses indicate a degree ef normal activity and con- 
formity, whereas original (infrequently occurring) good responses indicate an above 
average degree of activity and brilliance or creativity. It is now commonly understood 
that tests may not measure the same processes in different subjects or under different 
conditions, and the Shaw Test is probably no exception. 

The fact that Shaw Test performance can be analysed qualitatively and quantitatively 
in ax objective manner, plus the fact that C and D responses are symptomatic of a 
deteriorated intellect, suggest that the Shaw Test may be useful diagnostically, since 
abstraction tests are among the more sensitive of instruments 10r detecting disordered 
and defective thought processes, and any promising addition to current test-batteries 
deserves careful consideration (cf. Yates, 1951). An examination of the poor quality 
(C and D) responses obtained from normal old people suggests that normal intellectual 
decline approximates to a condition not unlike that found in mental defect and brain 
injury. A close examination of the number and quality of Shaw Test responses may 
reward the clinical research worker by helping him to answer questions about and make 
differential diagnoses in the various psychiatric and neurological disorders, since C and D 
responses are signs of impairment. A Shaw Test Deterioration Quotient can be calculated 
by taking: C+D x 100/A 4- B - CD; this D.Q. has some advantages over that used by 
Wechsler (1944), but needs further examination. 

The main advantages of the Shaw Test are that it is a relatively novel psychological 
test and adaptable to a variety of uses. It is compact and easy to construct, convenient 
and quick to administer; the scoring is objective and the task is interesting to the 
Subject. The test’s disadvantages are that no norms are yet available, other than those 
Compiled by this author on 256 normal and superior adults, and validity studies are 
Incomplete—but this is unavoidable with new research tools. 
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PUBLICATIONS RECENTLY RECEIVED 


Psychology as the Study of Behaviour. An Inaugural Lecture by 0. LS a 
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D 


The appointment of the second professor of Psychology at Cambridge, in succession to x F n 
Bartlett, is an event of excéptional interest and importance. As two points are needed to de: y dee 
so presumably a succession of professors is required either to establish a tradition or to define a di 

i ras one might have supposed, was destined from eternity to be the home of a A 
psychology and perhaps of a very distinctive ‘school’. In fact it has been the home of neither. The wie 
of its psychological laboratory reflects the influence of two world wars and its most aur ten 
contributions to science have been in the study of very practical skills. Under the statesmanly direct 1 . 
of Sir Frederic Bartlett it has established a reputation for applied psychology conducted in the spirit © 
fundamental research. So far from forming a ‘school’ those who have passed through Cambridge to 
chairs of psychology and other positions of responsibility are characterized by the diversity of their 
interests, convictions and talents. Perhaps the only thing they have in common is a comparative 


: E å les ip of 
immunity from what has been an occupational disease of psychologists, addiction to the membership 9 
schools. 


And now we ask: Whither psychology at Cambridge? 
This inaugural lecture (delivered on 12 Ni 


ovember 1954) is both a review of the history of psychology 
at Cambridge, and a statement of its new pr 


ofessor's view as to what psychology is and what it should be. 
The two themes are interwoven since Professor Zangwill, though not overmuch concerned with the 
applications of psychology, is very much concerned in other wa; 
of those who have made psy 


Psychology, 


Psychology, in this lecture, 


is defined as the Study of Beh 
of Behaviour is not Behavi 


ourism in any of its varieties c 


i n 
de É psychologists a certain distrust of Mi I's concessio 
to tradition. Whilst deploring Watson's ‘ n the aneita of mind’, " 
behaviour espon' 
advances in the understanding of hu RS facer tomers 27^. 
which Behaviourism reflected has m: 
rapprochement between psycholo; 


movement. If it is for this reaso; 


man behaviour, 
ade possible em: 


‘I do not regard a human psychology based on cons; 
without the bounds of possibility." 


How far his own position is removed fro: 


i 


wholly to dispense with the testimony of 
breadth and tolerance of Professor Zan 
statement of his credo. This is implicit in a warm appreciation of 


we can go far wrong if we model our conception of Psychology 
accredited teacher at Cambridge.’ This, of course, lets in everyth 


ubject it would not survive the 
W. H. R. Rivers: ‘I do not believe ^ at 
on the interests and outlook of its th 
ing. Rivers was a natural scientis 


[ 
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an exceptionally flexible mind. He could bd physiologist, anthropdlogist, introspectionist or psycho- 
analyst in his methodology as the problem seemed to require. Where the memory of Rivers is preserved, 
it would certainly be hard f? things to go far wrong. The Department of Psychology at Cambridge is 
in safe keeping. C. A. MACE 


” 
Experimental Psychology. By B, A. FARRELL (editor) and others. (A Series of Broadcast 
Talks on Recent Research.) Oxford: Basil Blackwell. 1955. Pp. xi+66. 7s. 6d. 


This short volumuplaces on record six broadcast talks given by different speakers in the Third Programme 
of the B.B.C. in the summer of 1954. The common bond between the speakers lies in their connexion with 
the development of psychology in the Universities of Oxford, Cambridge and Reading. The individual 
topics belong to a very wide conception of experimental psychology. The sample covered included: 
I. Perception (Watson); II. Adult Learning and Remembering (Kay); III. Motivation (Deutsch); 
IV. Some Hypotheses in Psychoanalysis (Farrell); V. The Study of Social Behaviour (Argyle): VI. The 
Prospects of Experimental Psychology (Oldfield). Each contributor dealt with a topic of special personal 
interest. 

As the editor correctly indicates, a different group of speakers would have chosen a different set of 
topics. Furthermore, no claim is made that these talks are to be considered as contributions to psyGhology. 
They are directed towards the intelligent and educated layman in an attempt to remove certain current 
‘misconceptions which surround the work of the experimental psychologist’. From that standpoint the 
book is of considerable interest to all who are concerned with the ‘public relations’ of contemporary 
psychology. The ‘recent research’ referred to covers roughly the last fifteen years. Only in one talk 
(IT) is there substantial emphasis on work carried out by the particular contributor. In most cases the 
talks are topical reviews in a conversational style of important literature. In spite of an excellent final 
talk by Prof. Oldfield giving a perspective to the whole series one wonders whether the layman will not feel 
that the contributions of experimental psychology are rather trivial. Is such a distortion an inherent 
limitation of a short exposition on a complex series of topics? Does the popularization of psychology 
demand some form of anecdotal treatment of a type from which academic psychology has only recently 
emancipated itself? Such questions cannot be examined here. 

From the point of view of the serious student of psychology this book might well be recommended as 
background reading. Its broad perspective should be valuable to the student in the early stages of courses 
in experimental psychology when motivation tends to decline owing to the necessarily segmental and 
artificial nature of elementary experimental work. ROLAND HARPER 


Vision with Spatial Inversion. By F. W. SNYDER and N. H. Pronxo. Wichita, U.S.A.: 
University of Wichita Press. 1952. Pp. 144. No price given. 


The authors describe an experiment in which the subject wore inverting spectacles for 30 days, covering 
the eyes with a bandage whenever the spectacles were removed. The spectacles were in the form of * unit- 
power’ inverting telescopes, attached by appropriate head-gear. They gave a clear binocular field of 
20 degrees diameter, and were set in a slightly convergent position in order to permit optimum binocular 
vision for near objects. ‘The subject carried out systematic practice without the inverting lenses on the 
following tasks in the ‘pre-inversion’ period: card sorting, Purdue Pegboard, Minnesota Rate of Multi- 
plication Test, mirror tracing. Then he continued the learning tasks with the inverting spectacles in place, 
for 30 days, and finally completed the practice at the tasks after the spectacles were permanently removed. 
Full details of the learning experiments are given. The narrowing of the binocular field to 20 degrees alone 
did not interfere to any extent with the tasks, but when the lenses were first put on the visuo-motor 
co-ordinations were seriously disrupted. Later the subject gradually adapted himself to the inverted 
vision and improved at the learning tasks even more than before the lenses were worn. Removal of the 
lenses again disrupted the visuo-motor co-ordinations for & short time. The authors infer that space 
perception does not exist at birth, but comes into being as & result of a series of ‘contacts’ between the 
organism and the environment. The subject’s own observations make it abundantly clear that the 
question whether there was a true phenomenal reversion of the inverted image to uprightness would have 
been a false problem. At first he saw objects upside-down and inverted from side-to-side. Later, when 
visuo-motor co-ordinations were fully established he was able to read, sketch, to walk about and even to 
drive a car, and it did not occur to him to doubt the uprightness of his visual pictures. When asked whether 
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E Thi Y i til you popped 
fad, ‘I wish y: af/ked me. Things were all right until y 
i z ide-down, he repl'2d, ‘I wish you hadn't demus cen 
od, iet rh Now when Í recall how they did look before I put on these ncm ae ae 
ecce n ras i t that you asked me Iwas absolutely unc 
k upside-down now. But until the momen y ae I6 i pu 
tens y m | eared quite natural until his companion asked him, just as much i as leh AT s 
= i" > When a clown was seen to jump cf the diving board into a swimming pool he apy m s 
i nerui e d into the pool, butein fact the way he seemed to move depended upon whether or 
müve downw > 


* x ML M R 7. PICKFORD 
subject made reference to his memory of the pre-inversion way of seeing things. R. W. PICKFO 
a 0 


1 ; us Gci-Art 
Destiny and Motivation in Language. By A. A. Rosacxk. Cambridge, Mass.: Sci Ar 
Publishers. 1954. Pp. 474. $8.50. 


The subtitle of this volume is Studies in Psycholinguist ics and Glossod, 'ynamics. In a a ne 
is tely— provided *Psycholinguisties' is defined as ‘The phase of linguistics which in S doli 
: dertul contac ; and ‘Glossodynamics’ as ‘The psychological phase of linguistics w SR 
dk s edu with motication either on the sound level, meaning level, or grammar level’. TE 
doubted whether these definitions make anything very much more clear. Psychological d dap 
seem as if thcy can be introduced into any phase of linguistics, while the motivation that is refe pbi 
might be whatever active human processes can be supposed to give rise to particular sounds, ice = 
or grammatical forms and their derivations over a. long period of time; or it might be whatever ac ; E 
partieular sounds, meanings or grammatical forms themselves set up, or it might be both of S di 
apparently, it might be neither of these, but something else. The fact is that this is a book into T ité 
Dr Roback can introduce anything whatever that he wants to say about language. In the resu m 
volume is an excessively difficult one to read straight through, for it turns and twists about all haies a 
place according to what may perhaps be called the very lively motivation of its author. But the psy vi Š 
logically minded reader who dips, and then comes to the surface and ponders a while, and later ¢ d 
again, will not only get a lot of enjoyment out of the exercise, but will also probably be started uP 
many interesting and profitable explorations. s 
Part 1 of the book deals with ‘historical symbolism', and this is where most of the valuable and unco x 
ventional discussion about ‘destiny’ is to be found. Part 1 is headed ‘ Glossodynamies', and, broadly," 
concerned with psychological forces that may have led to language, to special languages, and to is 
interplay of languages. Part rrt is called *ethnolinguistics', and a good many readers are likely to find t ae 
the most attractive and original part of the whole treatment. It contains many significant and m 
brilliant comments upon language forms and constructions that have become particularly frequent 
favoured in various social and cultural groups. dt 
Nobody could reasonably call Destiny and Motivation in Language an easy work to read. Its range y 
learning is prodigious, its style of writing is often a mixture of the severe and proper with the gini 
conversational, and the direction of the argum 4 
of detail. Butit is a book which nobody who is, or wants to be, interested in the psychology of communi? 
tion can afford to neglect, though it has no tri 
Once more, Dr Roback has Shown that it is ex 
without being profoundly interesting, 


tremely di 


Child Psychology. (Fourth edition.) By ARTHUR T. JERSILD. London: Staples Press. 
1955. Pp. xii--676, 42s. 


This most recent edition of a well-known text on Child Psychology 
book’. The previous editions have 


a now 
basic plan and approach is still rec. 


is described as ‘virtually he 
ut t 


; usion of recent material, b 
ognizably that of the earli 


graphy deserves special mention, 
Those who are familiar with the earl; 


ier versions will perha: 
those who have not made their aequa. 


is claimed; f^ 
i i Ps not find as great a change as is alaipe 
intance with this bool 


» it can be highly recommended. 


BL 
james MAX W^ 
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The Study of Personality: a Book of Readings. By Howakp BRAND (ed.). New York: 
Wiley and Sons; Loadon: Chapman and Hall. 1954. Pp. xvi+581. 48s. 


This book attempts a cross-sectional view of research on personality. The editor has written introductory 
passages and there are thirty-one contributions, principally from journal articles. Contributions in the 
‘Theory’ section include articles by Alexander, Allport, Eysenck and Sullivan; in the ‘Methods’ section 
are Stephenson on Q-technique, Thoul^ss on psychopathology, and others; finally in * Problems’ Newcomb 
writes on role behaviour, Hilgard and Maslow on motivation, while Sears, Frenkel-Brunwik and others 
are also represented. Yet despite these and other distinguished contributors the book is a disappointing 
one; its weaknesses are of editorship in that the articles have been badly chosen. To illustrate, from G. W. 
Allport’s large bibliography two papers are published. The first comprises Allport’s unsympathetic assess- 
ment of Stern who, one feels, might well have been permitted to provide his own exposition; the second 
artict consists largely of Allport's comments on Mr Bertocci's opinion of Allport’s earlier comments on 
McDougall! For a book of this kind many of the other papers included would seem equally difficult to 

, justify. Again, some of the strongest parts of the book—N. E. Miller on displacement and Eysenck on 
the literature of schizothymia—are readily available in quite recent numbers of the principal APA or 
other well-known journals. 

As a whole this book does not achieve its stated aim, and moreover certain individual contributions 
merit rigorous criticisms in terms of their scientific worth. Thus C. S. Hall deals with dream analysis from 
a standpoint which adds nothing important to the theory of Rivers, and proceeds without either evidence 
of awareness of, or influence by, this earlier and better worked-out formulation. Again, Farrell’s chapter 
on the scientific testing of psychoanalytie work proceeds with the apparent assumption that such 
‘testing’ can be achieved largely by citing the names and dates of relevant investigators. The argument 
thus comes to depend more on the prestige of names than on any attempt at evaluation of the scientific 
quality of the investigations themselves: surely a poor lesson in scientific methodology. Finally, a major 
defect is that two of the most vigorous and important developments in personality study—Learning 
Theory and the Functional Perception movement—are both badly under-represented. 


PETER MCKELLAR 


The Interpretation of Dreams. By Stcmunv Freup. Translated and edited by James 
SrRACHEY. London: Allen and Unwin. 1955. Pp. xxxii+692. 21s. net. 


As the translator points out, Freud regarded Die Traumdeutung as his most important work. ‘Insight 
such as this’, he wrote, ‘falls to man’s lot but once in a life-time.’ The edition here reviewed is practically 
identical with that contained in vols. rv and v of the standard edition. Since these volumes are not obtain- 
able separately from the set, this edition is assured of its welcome. In addition to being an entirely new 
translation, it is a Variorum edition, with full indications of the stages at which Freud introduced his 
many alterations in successive versions of the text; the supplementary material—bibliographies and 
indices—has been greatly expanded and completely recast. 

Strachey’s translation is perhaps freer than Brill's, and his style probably more remote from Freud's 
Own, but greater clarity has usually been achieved. Most compound German nouns (of which Traum- 
deutung itself may be regarded as a prototype), customarily represented in translation by hyphenated 
equivalents, are now rendered into more idiomatic English usage. Many other changes in minor but 
familiar detail are noticeable: e.g. secondary elaboration—regarded as a mistranslation—is replaced by 
secondary revision. On the other hand, the word play so characteristic of the dreams recounted by Freud 
is dealt with very literally, even pedantically, a good fault—if it is a fault at all—in a work designed to be 
Scientific rather than entertaining. 


The book is admirably produced, and most inexpensive by present-day standards. 
BORIS SEMEONOFF 


The Mythology of the Soul. By H. G. Baynes. London: Routledge and Kegan Paul, 
1955. Pp. xiii+939. 50s. net. 


The re-issue of this important book will be acclaimed by analytical psychologists and psychiatrists. 
C. G.J ung’s monumental contribution to the modern methods of psychotherapy and his immeasurable 
influence on Western thought and feeling unceasingly call for new evaluations and elaborations of case 


316 Publications recently received 


material by those analysts who—Ike Baynes—are using (he concepts of the allet ii^ ROR ec 
the impersonal unconscious of mankind, the race, the nation, the family) in their work an: e cia 
at first most of the analytical literature naturally stemmed from Middle Waropean pie i Fires : Ba 
that Baynes should be one of the first contributors in Britain. Himself a pupil and frien lo aries d 
remained for many years until his premature déath in 1944 the inspired leader of the a d <n 
Eügland, and his original and congenial personality has left its distinct mark on Analytical Psye 

as it has grown from its own collective roots in these islands, E ous -— 

Baynes was, indeed, undeniably British. A foreign admirer once whispered at the onset of al ; 
lectures: ‘This man is surely not a psychologist: he is an English Gentleman.’ The reader of his M yl : TA 
of the Soul, however, will be equally impressed by the depth of his psychological knowledge anc ee 
constructive intuition as by the width of his cultural background and the sureness of touch in h 
investigation. 

The task which he sets himself in this scholarl 
of two schizophrenie patients. Schizo 
psychic» condition. Religious and p ws 
beginning of time, and while the former have allowed mythological expression of it, they both have sought 
to devise formulae for the solution of 


the inner conflict in mankind’s divided soul 
to offer and while he uses the relevant mythology 


down to the very roots of the catastrophic split wh: 


ly work is the detailed evaluation of analytical meterial 
phrenia is perhaps the mental illness most ty: 


pical of man's inherent 
hilosophical Systems have recognized the 


One may at times feel inclined to "ju 
hological conditions from the drama of th 


W. P. KRAEMER 


The Many Faces of Lov, By Huserr Beyorr. London: R Paul. 
: NODE : tl Kegan 
1955. Pp. vii+308. 28s. net. outledge and Keg 


This book, translated fr. 
in the War, 


but althou h he has i 
of psychoanalysis, his thoughts will sound i ieee 
complex, castration anxiety, 
in the form of a dial 
woman. In spite of this litera; 
& quotation: 


evelopment of the ability to love- 
thor, a young man and a y 
- Perhaps this is best illustrate 


ung 
d by 


‘The Author:. . .In the last 
constituted otherwise: the pas: 
the man, both his “soma” and his “ psyche”; the masculin; 
is at the centre of every created being, 

“Spirit” is prior to both the 
organism of man, in an ultima: 
principle of Love, for which the 


hat is timeless, the triangl? of 
the totality of the temporal aspe? job 
bole is the Creative Principle W^. 
“Spirit”, in the sense in which - i 
e “Spirit” Penetrates the psychoso™ 


by virtue of a h is whioh 3 the v? 
i "y $ Ypostasis which is then the `, Je 
Scholastic term is Agape", or the active love of the Supreme Prine! 


sive, feminine 


i s Publications recently received 317 


for his passive creature. The result of that iact of love is, then, tlie “new man", man “liberated”, 
"realized", reunited to the Principle of the whole of manifest being.’ 


‘The Young Man: I confess, sir, that these views bewilder me.’ 


The reviewer agrees. < 
" JOSEPH SANDLER 


Social Psychiatry. By MaxwELL Jones. London: Tavistock Publications Ltd. 1952. 
Pp. xix+ 986. 18s. net. 


"The development of community methods of treatment implies the wiler application of the social 

sciences, mainly sociology and anthropology to existing psychiatrie practice’, writes Dr Jones in his 

introduction, Along with chapters written by his colleagues he reports on some five years’ work with 

a therapeutic community, the Industrial Neurosis Unit at Belmont Hospital, Sutton, Surrey. Two early 
+ experimental communities, the Effort Syndrome Unit at Mill Hill Emergency Hospital, and the Ex- 

Prisoner-of- War Unit at the Southern General Hospital, Dartford, are desczibed. By May 1945, when the 

latter unit was begun, three concepts were emerging: treatment was a continuous provess operating 

throughout the entire waking life of the patient in hospital: a re-organization of the hospital society was 
needed with a. greater degree of social penetration between patients, nurses and doctors: the patient's 
role in the hospital society needed scrutiny. 

The third community, with which the remaining chapters are concerned, was established in April 1947 
at Belmont Hospital with the backing of the Ministries of Health, Labour and Pensions. Its main function 
Was to study the chronie unemployed neurotic. The population of the unit (100) comprises in the main 
chronic neuroties and character disorders of a kind usually considered unsuited for treatment by psycho- 
therapy or physical methods. 

Dr Jones defines a role as a set of legitimate expectations of behaviour and then procceds to outline the 
Social structure of the industrial neurosis unit with nurses (authoritative social therapeutic roles), 
doctors (social supportive exemplary activating and interpretative), disablement resettlement officers, 
Social workers, psychologist and patients. 

The three following chapters by Dr Jones, by Dr Thomas Freeman and by Dr B. A. Pomryn offer a 
More detailed account under the heading of social therapies, in-patient psychotherapy and techniques of 
Eroup formation. The viewpoint here is non-specificist. Neurosis is not an illness— by neurotic illness 
We mean emotional difficulties, conscious or unconscious, which result in an inability on the part of the 
Individual to meet the needs of his environment, or to make adjustments (at a conscious or unconscious 
level) sufficient to maintain an adequate functional efficiency’. How such a group of persons, staff and 
Patients, function therapeutically is illustrated by an account of the unit discussion groups and psycho- 

ama as part of the subculture of the unit. 

ix months after the first industrial case was discharged from hospital, a follow-up study was begun. 
WO groups were investigated: (a) patients who had attended the industrial neurosis unit, and (5) disabled 
Neurotic unemployed people, who had not attended a rehabilitation treatment centre such as the Unit, 
and who were referred by the Employment Exchanges of the Ministry of Labour. 104 of 238 consecutive 
discharges were included. Joy Tuxford outlines the follow-up interview and the general aspects. In the 
Course of this chapter there are several sociological impressions for which one hopes someone else will 
Provide evidence— there was in most areas a real paucity of group life’, or ‘the family, which was in 
Most instances a small and loosely knit group, was often the only one which had any real meaning for the 
Individual’, 

Joseph Sandler writes on the statistical analysis of the follow up and on the concept of general adjust- 
ment, An adjustment score was calculated for each patient and related to the information recorded in 
hospital. ‘The fact that a number of antecedent measures are significantly related to adjustment means 
that it is possible to predict which patients will do well and which badly, to a degree of accuracy better 
than might be expected by chance alone.’ Unit doctor's diagnosis, doctor's assessments of improvement in 
hospita] and marriage, for example, are associated significantly with good adjustment. Six months after 
leaving hospital two-thirds of patients followed up had made a fair adjustment or better: just over one- 
half had worked full-time since hospital. 

Doctor Sandler's chapter on Vocational Guidance contains some very important comments and is 
Tecommended not only to the vocational guidance psychologist but to the clinical, educational and 
Industrial psychologist. 


n 
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Dr Jones writes a final chapter? ‘Our findings appear % justify the conclusion that it is BoR i 
change social attitudes in relatively de-socialised patients with severe character disorders, provic i wd 
are treated together in a therapeutic community. He goes on to talk of thé hospital in the light n "wem 
of the concepts of social science which will be familiar to most readers of this Journal but are like y to 
rather revolutionary to some medical men. e . — : "m 

‘There is some compensation for éhe lateness of this review in being able to recommend also the ar! A 
by Baker, Jones, Pomryn and Merry, ‘A Community Method of Psychotherapy’ in the British Journal T 
Medical Psychology, xxvi, 222-44, 1953, which is, as the authors say, ‘complementary to our recently 
published book’. . B 

For some readers the term Social Psychiatry is likely to excite as much emotion as Social Medicine, but 
names are not all-important. This book is recommended to both doctor and psy 


neither heredity nor environmient: it sees behaviour as a resultant, and modifiab| 
of an exciting experiment. 


chologist. It overstresses 
le. It is a modest account 


JOHN C. KENNA 


Einführung in die medizinische Psychologie. By Gzona Dr 
Gruyter and Co. 1955. Pp. xi+218. DM. 22 


. 4. 


STUNIS. Berlin: Walter de 


Half ofthis book is devoted to the normal and the other half to the neurotic personality. ‘Personality’ 
is defined exlusively in terms of philosophica 


l psychology, and formulations of the Leipzig Ganzheitsschule 
(Krüger-Sander-Wellek) are mainly 


preferred. Similarly, intuitive assumptions on the nature of traits. 
their integration and disintegration, are accepted throughout in preference to operational definitions. 


Normal personality, in the author's view, is made up of fourteen drives of maintenance, sex, aggression, 
curiosity, etc. In addition, consideration is given to motivation, sentiment, affection and emotion and, 
finally, the six noetic functions, will, perception, imagery, memory, thinking and intelligence. A remark 
directed against the definition of intelligence by Spearman and others that ‘these concepts were only 


considering the elements (i.e. neglecting the whole)’ expresses the author's desire to decline any factual 
analysis, 


In the following chapter on psychodiagnostics a few known tests of intelligence, child development 
association and projection are briefly and uncritically reported, A description of the historical continental 
typologies concludes the first part. 

Part II, on neurosis, 


a ieee presents in an elementary fashion a comprehensive variety of present-day 
ermal d : Ps E N 
man theories, and then deals with conventional descriptions of neurotic psychogenic, psychosomati¢ 


and psycho-organic symptomatology. A short chapter on neurotic-like reactions during illness is added. 

The bibliography consists of almost 250 items, roughly 85% in German 10% in English and 5% in 
French. Half of these date back 20 years or more. Considering the wide range of to a covered in this 
book, this selection of references suggests that the author’s attempt ‘to summarize ana to evaluate the 
most recent results in the field of medical psychology’ can hardly be considered o have been achieved- 


J. C. BRENGELMANN 
La notion de normal en Psychologie clinique. By Fr. Duyckarrrs. Paris: Libraire 
Philosophique J. Vrin, 1954. Pp. 206. No price given 
es called ‘Problèmes et C 
al behaviour. 


This book, published in a seri 


: : ontroverses? 
psychological notion of norm, S 


, íi e 
sisa philosophical discussion of th 


social groups, and finally as resemblance to the average 


1 : mu- 
omes is by far the most interesting and ar h 
: F haviour i; N iene y 8! 
authors as Schwarz, Goldstein and Maj T 15 related to observations made by 


, and on this distinction į "Hon: 
4 " in i B tion 
be normal, behaviour must be purposeful. the main the author bases his defini 
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Autonomy and adaptation are perceived as *omplementary to each.»ther, and from an analysis of their 
meaning, the author derives an added necessary qualification of his definition of normal behaviour; it 
must be creative, in other wo'ds, it must include an assimilation of the past and of surrounding cultural 
values and aim at the building up of effective social contact. 

The concept of normality identified with statistical average is rejected with horror. Kant is called in 
to help in the forty-page demonstration that such heresy does not filfil any of the criteria of a logical 
definition, and in a mood of angry humour the author attempts to unveil the motives of those whom he 
believes to uphold such a notion. 

The book will disconcert the reader who is more used to Anglo-Saxon literature. It is so frankly and 
unashamedly theucetical and philosophical, so devoid of any empiricism, so direct in utilizing facts as 
examples illustrating the author's ideas—instead of building those ideas on a succession of facts. 

In the tradition of French contributions to philosophy and to science, the weightiest part of the book 
is the critical discussion and clarification of ambiguous notions, but when the author comes to the con- 
struction of practical concepts, he is guilty of certain evasiveness. The norm which the author finally 
defines is both absolute and yet infinitely varied in its mode of expression, but although it thus satisfies 
not only logic but also elegance of thought, it defies any attempt to make it’ serve as an operational and 


useful criterion. MARYSE METCALFE 


Psychoanalytic Interpretation in Rorschach Testing. By Roy Scuarer, Pu.D. Pp. 446. 
New York: Grune and Stratton. $8.75. 


In 1923, with the posthumous publication of the case-study entitled ‘The Application of the Interpreta- 
tion of Form to Psychoanalysis’, the marriage of the Rorschach method with psychoanalysis was 
announced by its founder. Dr Roy Schafer cements this fruitful alliance in his valuable book, which to 
a notable extent co-ordinates and enlarges the work of other writers in the field, adding much that is 
original with a refreshing clarity of reasoning and economy of words. As is stated in the preface, this is 
not an easy book to read, for to profit by it adequately there is required not only a thorough grounding in 
Rorschach principles and technique but also considerable familiarity with psychoanalytic literature and 
methods. This warning, however, should not deter any serious Rorschach worker, since at every point 
hypotheses are clearly stated before any conclusion is drawn, so that the reader is gently educated as he 
goes. 
Main themes discussed are: 


(a) Interpersonal dynamics in the test situation. 
(b) The response process 
(c) Thematic analysis. 
(d) Criteria for judging the adequacy of interpretations. 
(e) The interpretations of defence-mechanisms. 


In recent years there has been an increasingly healthy recognition that the personality of the tester, 
and especially his unconscious needs, may seriously influence test results as well as their interpretation. 
The ‘toilet of the analyst’ is no less important for validity than is the intra-personal discipline of the 
clinical psychologist engaged in exploring the personality of others. Without such discipline he may lay 
undue stress on the voyeuristic aspect of his role, or, feeling anxious or guilty about this, may swing to 
an attitude described by Dr Schafer as that of a psychological ringmaster, his insistent directions arousing 
in the patient ‘anxiety, inadequacy, compliance, rebellion, and a host of other reaction tendencies’. 
Other unconscious drives may cause the tester to stress the magically omniscient, autocratic, aspect of 
his role or the ‘saintly’, also with consequent effects upon the subject. Appropriately, this discussion of 
the dynamics within the tester is followed by an equally careful study of the dynamies of being tested. 
Dr Schafer never forgets the patient in a test situation and shows a rare understanding of the feelings 
which this may arouse. 

In the chapter on ‘The Response Process’, some of the test instructions, based on those of Rapaport, 
might be challenged as over-directive or seductive, but the description of shifts in the level of psychic 
functioning, associated with Freud’s concepts of ‘primary process’ and “secondary process’ thinking, is 
both valuable and illuminating. Both processes may be observed in most Rorschach records, for although 
“on the advanced levels of psychic functioning the reality principle and the secondary process prevail over 
the pleasure principle and the primary process’. . “the primitive levels do not go out of existence. . 
They frequently co-determine responses with the advanced levels, putting a personal stamp—possibly 
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topi à , is wav i strated the inter- 
too personal—on would-be impers^nal, seit sie in ne bs — E fette - —— P Anel 
ee 2E cuenca ie ce dime dp haa ien of this assessment of dynamics is obvious, 
wii ; 
OTE dicem Domdh meii, though pártly schematic, includes an original contribut Si be 
Penia of content analysis, its uses and pitfalls, these latter being emphasized in the a dd 
All those using projective tests, especially those who tend to jymp to conclusions when rani 
Rorschach material, will profit by studying Dr Schafer's criteria. for judging the "mmc de ew tee 
tions. These provideasalutary check upon intuitiveand get-there-quick methods with over-faci ns ec ae 
The long section on the interpretation of defences, which comprises two-thirds of the boo : € a 
standing value. Others with psychoanalytic orientation have taught that analysis of the cepe na etal 
ego-defence is essential for full understanding of Rorschach data, but here there is published = a 
time a well-documented and expanded study of the subject with a wealth of illustration to c it s 
points. From an admirable summary of the psychoanalytie concept of defence the reader is led i in 
sider defensive operations in the Rorschach response process. In his introduction to this -— a etm 
the subsequent chapters the author uses all that he and the Rorschach method have got, and t he Qe 
isimpressive. * Defensive operations’ are related to scores, to images and attitudes, and to all combina’ a 
of these. Various mechanisms of defence are discussed in great detail as illustrated by psychogram 5 * 
sequence analysis combined, demonstrating such mechanisms as repression, denial, projection, and s 
obsessive-compulsive. Although others might have been included, those quoted serve to demonstra s 
the function of unconscious defence in the healthily adjusted, as well as in the fields of neurosis an 
psychosis of varying types. for 
The level of this publication is so for expansion in some respects, as, xd 
example, a more sensitive Scoring of shading that would illuminate the tactile responses as associated p m 
early feelings in the mother-child relationship. More about. depression might also have been welcome; iu 
it is unfair to ask for everything, and the reader can certainly give thanks for what he has received, WI 
respectful congratulations to the Writer. 
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in Child Development Inc., V 
8 plates. No price given. 


a Projective Test for use in Research. By Tato 
nois, U.S.A. Monograph of the Society for prs 
ol. xvir, Serial no. 55, no. 2. 1952, Pp. v+40, wi 


gue generalizations which 
‘Broadly speaking, human behavi i te 
(controlled by the use of ener, 


imu 1 
; the assignment of meaning of stim 
: Xe ori and selection of res t vities of the body system. . .- Final 
as a result of the organism's experience, i i i approach " d indivi 
perceptions develop.' Pproaches to problems anı : 
With such a general basis sal O' 


references to any clinical apprai e 
hat the selection of picture sit; 7 t th 


eres uations shows no originality, the cet 
e of insight into Personality dynamics and that the conclusions 8 


E 


` Publications recently receivzd 321 


Taken at its own valuation it affords quite stimulating and at times sven entertaining reading. About 
600 terms, presented alphabetically, are defined, with illustrative comments. Many psychological and 
allied fields are represented-yeven some Rorschach symbols are included. There are, however, some 
surprising statements; e.g. of statistical trend: ‘The phrase may be used in much the same way as the 
word correlation.’ And under the heading voyeur: ‘The d^sire to look at things which are taboo, concealed, 


á Á 5 x " vie hus a 1 i 
and hidden, is trained into little boys at a tender age by their fathers. BORIS SEMEONOFF 


Psychological Tests for Accident Proneness and Industrial Proficiency. By E. G. CHAMBERS. 
London: H.M. Stationery Office. Medical Research Council Memorandum no. 31. 
1955. Pp. iii4-30. 25. net. 

This Memorandum summarizes five I.H.R.B. reports by E. Farmer and the author, published between 

1926 and 1940, and all now out of print. It contains no new material nor fresh treatment of the data. 

Over 4000 industrial and transport workers, including Services personnel, were subjected to a wide 

variety of psychological tests, and accident records for many more were, examined. Two m.in con- 

clusions emerged: that accident proneness was a relatively stable personality characteristic, and that 

a selective process that increased industrial proficiency would at the same time tend to decrease accident 

rate. Relationships between accident incidence and many other variables are reported, mainly in terms 

of weighted mean correlation coefficients; a small selection of tables and graphs from the original Reports 
is included. The pre-war work is regarded as unfinished, and as now in some ways dated; the author 


expresses the hope that others will wish to continue this line of research. BORIS SEMEONOFF 


English Social Differences. By T. H. Pear. George Allen and Unwin. 18s. 


Prof. Pear’s interest in the contemporary scene is well known, and this work is an entertaining collection 
of his thoughts and observations upon class differences in eating habits, in clothes, in speech, in etiquette 
and a number of other spheres. Prof. Pear has been taken to task by some reviewers because his treat- 
ment of the subject is not sufficiently empirical, but his career in psychology, long as it happily has been, 
would have been far too short for all the topies in this book to be treated, in the fullest sense of the word, 
psychologically. Let us rather be thankful for a psychologist who is wise enough to draw our attention 
to problems which he does not himself pretend to have solved, and who is humane enough to do so in 


a manner which is highly diverting. A. 0. T. W. CURLE 


American Indian and White Children: a Sociopsychological Investigation. By Rosert J. 
Havicuurst and BERNICE L. NEUGARTEN. Chicago: University Press; Cambridge 
University Press. 1955. Pp. xiii+335. 37s. 6d. net. 


This volume overflows with tables, giving in meticulous detail the results of an extensive series of tests 
administered to children of six Indian tribes and to a control group in a midwest city. Building upon 
the work of Piaget, new tests were worked out to study the moral and emotional development of children 
in such a way as to be applicable in cross-cultural investigations. 

Two of the tests proved particularly useful and are commended by the authors to anthropologists as 
a systematic interviewing technique. In the Emotional Response Test children were asked to describe 
situations in which they were happy, sad, afraid, angry, ashamed, and to say what were the best and 
worst things that could happen to them. In the Moral Ideology Test children were asked to name specific 
forms of behaviour which they considered good or bad, and to name the source of authority for each. The 
recorded differences between the various Indians, whites, and New Zealand children (separately reported 
by Havighurst in an appendix) are in no way startling, but the results are such as to permit the authors 
to make general statements about the children of these communities. MICHAEL BANTON 


Growing up in the City. By Joun Barron Mays. Liverpool: University Press. 1955. 
Pp. Ix+216. 17s. 6d. 


This is a first-class study of ‘normal’ delinquency, that is delinquency socially determined, connoting no 
Personal instability in the delinquent. It brings a welcome new emphasis into a field overmuch given, in 
recent years, to equating delinquency with psychologically centred maladjustment. The eighty boys 
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i à ost without exçeption healthy boys who have grown up m a 
ae cca Fr ew e and se boxe conformed to its eue 2 eee 
On a conservative estimate sixty-two were actually delinquent and mosh [53 the others pro a “A = in 
i i ion, delinquency was or looked like being a passing phase, j 
2 d disc pri "eim of guilt. "They enjoyed the fruits of theft. They found it 
p enn — it makes you sweat’, agone boy said. There is a strong element of bravado. Once begun ‘y e 
os Me going to prove you haven't got cold feet’. The main driving force is the impetus and Les pee 
of the gang, the small group of pals who go about together. Not alı of the gangs are delinquent, toe 
of them are. They simply perpetuate the norms maintained by their predecessors, now their as ul E 
temporaries. It is remarkable in the circumstances that a large number of boys avoid the more im ue 
types of crime (petty shop-lifting from big stores and lorry-skipping are the more usual —— v 
that most of them give it up between 13 and 16. It shows that the new non-delinquent phase, b c 
predecessor, is simply part of the process of growing up in that particular district. It shows also e 
even in a ‘delinquent neighbourhood’ the pressures to conform to the standards of the wider wis jae 
strong. ‘The gang often keep together, but as they grow older they become more able to ae x 
risks they have been running, more reluctant to ‘upset Mum’, more capable of appreciating the feelings 
of the injured party. 
One critical note. The author under-writes the view that young ‘delinquents’—mild 
cases of the type he has observed—are primarily ‘environmental’; 
serious and incorrigible cases who constitute the hard core of the : 
severe emotional disorder (caused usually by deficient parent/child relationships). This view is widely 
held. But the field of delinquency, or rather of the social and personal problems to which delinquency i$ 
a pointer, is vast and largely unexplored. Intensive investigation in this country has so far been tom 
ducted mainly by psychiatrists and clinical psychologists, who have naturally concentrated on persona! 
disturbance. The further development of direct sociological and social-psychological inquiry on the lines 
initiated by Mr Mays may reveal a further type of hardened offender who is psychologically healthy; the 
‘social, gregarious, active and athletic boy’, described by the late E. H. Sutherland, who takes on the 
impress of his delinquent neighbourhood more firmly than those boys who co-operated with Mr Mays to 
make this book. There is certainly room for inquiry, for example, into the composition of the strong 
informal groups to be found in a few approved schools and in many Borstals who effectively prohibit 

fraternization with staff. They are held 


together, it may be surmised, by leaders who have gone wrong 
by social rather than by psychological standards, 


and transitory 
while young ‘criminals’—the more 
problem—are victims primarily © 


J. A. MACK 

Oppression. A study in Social and 
foreword by Hermann Man 
1954. Pp. xiv 4-362, 28s. net. 


Criminal Psychology. By 'TApusz Gnvcrkn, with @ 
NHEIM. London: Routledge and Kegan Paul Ltd. 


isolation, insecurity, 
ter tendency ‘to direct 


ig's Picture Frustration 
in the UNRRA camps in Germany. The groups were very 


variable of *background of oppression’: former inmates 
former deportees to German industry and agriculture, A 
Displaced Persons. The most striking finding here is the v. igh relative proportion of delinquents with 
the background of concentration camps. 


on a level very different from the careful discussion of h 
final chapter on the implications of the findings, the 
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Dr Grygier's Weltanschau ung, psychological apd otherwise, rather thgn a contribution to knowledge. It 
is difficult to see how some of the author's generalizations on war and international co-operation, human 
nature, ApoBonian and Dion sian societies, etc. are implied by, or even at times related to, the results of - 

his research, . . 
It shonld be stressed, however, that this does not detract from the value of the research itself, to which 
the major part of the book is devoted, along with a careful discussionsand evaluation of all premises fnd 


conclusions, H. TAJFEL 
1 


Integration of Religion and Psychiatry. By W. Kart Bibote. New York: Macmillan. 
1955. Pp. xii+171. $3.75. o 

Psychology and Worship. By R. S. Ler. London: S.C.M. Press. 1955. Pp. 110. 7s. 6d. 
e " 4 


Books on the relationship between psychology and religion are greatly needed, and the books by Dr Biddle 
and Dr Lee are therefore both welcome. The former author is an American psychiatrist, the litter an 
Anglican priest. It is unexpected, therefore, to find the psychiatrist reovriting Freud to fit Catholic 
doctrine; and to find the priest adopting a rigid Freudian position, Oedipus complex and (ll! " 

Much of Dr Biddle's book is devoted to expounding his ‘new system of depth psychology’s’and the 
chief interest in this book lies in the description of a system that can be happily integrated with Roman 
Catholicism. Dr Lee's system, on the other hand, is plain, unvarnished Freud, and the chief interest of 
his book lies in discovering how such a mechanistic system can be shown to be compatible with Christian 
doctrine and practice. " 

But as Owen has pointed out, *to expose the psychological or sociological origin of a belief is not at all 
the same thing as proving it false’; and Dr Lee has no difficulty in accepting that the sacrament of Holy 
Communion has the same psychological basis as smoking, kissing and cannibalism. He quotes Freud's 
fanciful account of the horde father being killed and eaten by his sons, as an ‘excellent parable’ to 
describe the unconscious psychological forces underlying Holy Communion. 

Although these two books are interesting, and well worth reading, it seems to the reviewer that an“ 
empirical psychological study of the nature of religious experience would be more rewarding than the 


attempted reconciliation of rival dogmas. RALPH HETHERINGTON 


Education and Psychology (Mental Testing Number, 1954, nos. 4-5). Calcutta: Elm Press, 
1954. Pp. 180. 3s. 


lt is difficult to assess the purpose underlying the publication of this special number. Side by 
Side with accounts of the standardization of group tests in various Indian languages are several 
vehement and unoriginal denunciations of mental testing, including a particularly irresponsible example 
emanating from an English university (*...intelligence tests have been widely used to “prove” the 
mental superiority of the white over the coloured peoples...’). Also included are personal contributions 
by each of the joint editors, of which one, a review of a book on the same general theme, contains 
this remarkable volte-face: ‘We are in agreement with [the author’s] fundamental objections to the 
theory and practice of intelligence testing. But we see no reason why [he] objects to its use if they 
help us in proper educational guidance.’ 

The scientific papers are uneven in quality, but fairly wide in scope (e.g. R. G. Chatterjee presents 
“An Evaluation of Reaction Time, Time Sense and Cutaneous Sensitivity in Three Pick-pockets’), and 


the writers show an earnest desire to make use of and apply the methods and findings of Western 
research. 


BORIS SEMEONOFF 
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